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Abstract 
 
Turtles are unique evolutionary marvels that evolved from amphibians and developed their protective 
shelled form more than 200 million years ago.  In West Virginia, there are 10 native species of turtles, 9 
of which are aquatic.  Most of these aquatic turtles feed on carrion and dead plant matter, in the water and 
essentially "clean" our water systems.  Turtles are long-lived animals with sensitive life stages that can 
serve as both long-term and short-term bioindicators of environmental health.  With the increase in 
commercial trade, habitat fragmentation, degradation, destruction, there has been a marked decline in 
turtle species.  The need for well documented distribution and natural history of “common” aquatic turtles 
is necessary to help guide management decisions about these turtles and ensure that they remain common.   
 
 
The main objective of this research was to determine distribution and note any changes in the extent of 
aquatic turtle populations in West Virginia.  This was done by surveying major river systems and 
examining historical records and field notes.  There have been few extensive surveys done on aquatic 
turtles in the state. Much of the data available have been from individual river populations including the 
New River and the Kanawha River or as incidental findings that are part of a larger scale project and 
museum collections.  Survey techniques included live capture with hoop traps, catfish traps, fyke nets, 
and basking traps as well as visual surveys on shore, aboard bass boats and canoes.  A total of 10 rivers, 
one lake, one pond, and two wetland areas were surveyed which resulted in 219 new turtle records and 10 
new county records of 5 different species in West Virginia.  The efficacy of survey techniques and 
recommendations based on research findings are also included that may will provide insight into the 
management of the various populations of aquatic turtles in West Virginia.   
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1.0 Introduction 
 
1.1 Objectives 
 
The objective of this research project was to study the natural history and distribution of aquatic turtles 
throughout West Virginia, particularly riverine turtles.  There have been very few extensive surveys done on 
aquatic (and specifically riverine) turtles in the state.  Much of the data available have been from individual 
river populations including the New River (Buhlmann and Vaughn 1991) and Kanawha River (Pauley and 
Watson 2000) or as incidental findings that are part of a larger scale project and museum records.  By 
focusing on aquatic systems under represented by research efforts for riverine turtles, this study fills in gaps 
of information of these species.  Furthermore, special emphasis was placed on Graptemys and its potential 
river systems.  A juvenile specimen of Graptemys o. ouachitensis, the Ouachita Map Turtle was found in 
2000 in the Kanawha River (Pauley and Watson 2000).  This is only the second known occurrence of this 
species statewide.  The first recorded occurrence was in the Little Kanawha River (Richmond 1953).  
Whether this was a recent natural dispersal, a relict population or a release from another state has yet to be 
determined.  One of the goals of this study was to determine whether there is indeed a population of G. o. 
ouachitensis in West Virginia and if so, to elucidate its range.  Additionally, information regarding basking 
behaviors and morphometrics of all turtles encountered were recorded.  The ultimate goal of this research 
was to determine the distribution of riverine turtles and note any changes by surveying major river systems 
and examining historical records and field notes.  Some recommendations based on research findings are also 
included to provide insight into the management of the various populations of aquatic turtles in West 
Virginia.   
1.2 Turtles and the Ecosystem  
                                                                                                                                                                                                       
Turtles are unique evolutionary marvels that evolved from amphibians and developed their protective shelled 
form more than 300 million years ago (Carroll 1969).  All known species belong to the order Testudines, 
which is considered the oldest and most primitive of the reptile orders (Reisz 1992).  To date there are almost 
320 species of turtles found around the world (Ernst and Lovich 2009).  This successful adaptation has 
remained relatively unchanged over time and has allowed turtle species to adapt to life on both land and 
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water.  In the United States, there are 56 native turtle species (Ernst and Lovich 2009) and of those about 40 
are aquatic (Ernst, Lovich and Barbour 1994).  These habitats include rivers, streams, lakes, ponds, wetlands 
and other fresh habitats.   
 
Most freshwater aquatic turtles, at one stage in their development, feed on dead and decaying matter in the 
water and essentially clean the water systems. In addition, turtles also eat many aquatic plants including 
invasive Hydrilla species. By cleaning the water and eating vegetation that chokes out aquatic systems, 
turtles indirectly help provide necessary habitat for other species such as fish and thereby improve the 
general functioning of the ecosystem.  This in turn increases recreational and economic opportunities for 
people, such as fishing and boating.   
 
Turtles can also serve as indicators of environmental health.  Some turtle species have specific habitat 
requirements and thus are good indicators of the health of their required habitats.  For instance, bog turtles 
(Glyptemys muhlenbergii) only live in shallow open wetlands comprised of slow flowing systems of streams 
or surface seepages with soft, muddy, or silty substrates interspersed with tussock sedges. These soft, muddy 
substrates are crucial components to bog turtle habitats since burrowing into the mud is their main predator 
defense mechanism.  In addition, tussock sedges are also required for basking and nesting.  The decline of 
these shallow wetlands due to development and habitat fragmentation has led to a severe decline in bog turtle 
populations (Tesauro 2006, Somers et al. 2000). Currently, bog turtles are listed as a federally threatened 
species.  Map turtles can also serve as good environmental indicators as they require relatively unpolluted 
waters to support mollusks, their primary prey source (Ernst and Lovich 2009).  In these turtle species, their 
presence and abundance can indicate a healthy environment.  Conversely, the decline or absence of these 
species can also indicate a decline in environmental health.   
 
In addition to providing information about the environment and habitat based on the presence or absence of a 
species, turtles can be effective biological monitors and environmental indicators by facilitating the 
biodetection of contaminants, even those occurring at low levels.  Turtles are relatively long-lived.  Research 
conducted at the Savannah River Ecology Laboratory suggests that turtles amplify environmental signals 
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through biomagnification, thus making them extremely sensitive bioindicators (Burger and Gibbons 1998).  
Research conducted in Canada on concentrations of PBDEs, PCBs, and organochlorine pesticides in Eastern 
Snapping Turtles (Chelydra s. serpentina) eggs showed a direct correlation between presence of these 
contaminants in the environment and presence in the turtle eggs (De Sollas 2007).  Therefore, turtle species 
can serve as both long-term and short-term bioindicators of environmental health and function as sentinels of 
the chemical makeup of a region.   
 
While turtles tend to be an elusive and unimposing taxon of animals, the study of these species can provide 
useful information on environmental health.  In addition, conservation and management of aquatic turtle 
species can also help improve the general ecosystem functioning and provide indirect benefits to people.   
 
1.3 Conservation Issues 
Unfortunately, turtles are now facing pressures from humans at alarming rates.  The once successful survival 
adaptations which include slow sexual maturity, high reproductive output and long-lived adults have made 
turtle species very vulnerable to new threats of human exploitation and habitat destruction (The Turtle 
Conservation Fund 2002).  These pressures not only threaten U.S. turtle population but the turtle population 
of the entire world (Ernst, Lovich and Barbour 1994, Klemens 2000).   
 
Among the principle factors in the accelerating the decline in biodiversity are the loss, degradation, and 
fragmentation of habitats (Ehrlich and Ehrlich, 1981; Wilson 1985).  As the rate of development rises, so 
does the amount of alteration of suitable habitats for turtle species.  Habitat loss results when alteration 
essentially eliminates the original ecosystem.  These activities include urbanization, conversion to 
agricultural use, and inundation of valleys following construction of flood control and hydropower dams.  
Habitat degradation results in an impairment of the natural functioning of an ecosystem and includes events 
like elevated nutrient levels from agriculture and raw sewage discharge, oil spills, and contamination from 
pesticides and chemicals.  Fragmentation is a result of habitat loss and degradation and leads to isolated 
patches of habitat.  These types of alterations lead to fewer resources, increased mortality, and reduced 
fecundity of not only the turtle populations, but also of the flora and fauna that support them.  In addition 
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human activity in and near turtle habitats can lead to the introduction and increase of invasive species, 
including plant and animals that can out compete, prey upon, and threaten native species.   
 
Human exploitation has also played a large role in the decline of turtle species worldwide.  Use of turtles for 
food, medicine, and other products has been documented on almost every continent where turtles occur.  
Southern Asia in particular represents the largest regional market for freshwater turtles and tortoises in the 
world due in part to the cultural belief regarding the health benefits of eating turtle meat and use in traditional 
medicines (Klemens 2000).  This substantial threat has been dubbed, “The Asian Turtle Crisis” due to the 
alarming rate in the decline and illegal exploitation of turtles in that region.  In many other parts of the world, 
countless numbers of turtles are taken from the wild to support the pet trade.  Many of these collections are 
done illegally and with no regard for the sustainability of the species (The Turtle Conservation Fund 2002).  
Due to these threats, it is important study and monitor turtle populations.   
2.0 Natural History of Riverine Turtle Species in West Virginia 
2.1 Family Chelydridae 
The genus Chelydra, well known for their angry temperment when encountered, has three  known species 
but only 1 is found in the US or Canada (Ernst and Lovich 2009)  These two subspecies include the Eastern 
Snapping Turtle, C. s.serpentina and the Florida Snapping Turtle, C. s. osceola.  The northern limit of the 
species spans from Nova Scotia, New Brunswick and Southern Quebec in the east to southeastern Alberta in 
the west.  In the United States, Eastern Snapping Turtles are found widely east of the Rockies into the Texas 
coast and Florida.   In West Virginia, there are records of Eastern Snapping Turtles in 36 of the 55 counties, 
but they most likely occur in all of the counties.   
 
Eastern Snapping Turtles are robust freshwater turtles with a rugged, muscular build, ridged carapaces, and 
very serrated posterior marginal scutes (Figure 1.1).  As the turtles age the keels may become less 
pronounced.  The carapace can vary in color from tan, olive, brown to black.  The bridge between the 
plastron and carapace is short and the plastron is much reduced, giving it a cross-shaped appearance (Figure 
1.2) The species has a relatively large head with a slightly hooked jaw and two barbells lying below the chin.  
Eastern Snapping Turtles have relatively long and powerful necks with tubercles lining the underside (Ernst 
and Lovich 2009)  The tail is longer than the carapace and is lined with three rows of tubercles (Ernst and 
Lovich 2009).  The carapace length in adults may measure almost 500 mm, though 250-470 mm is more 
common (Kindersley 2005). C.serpentina usually weigh between 4.5-16 kg (Lagler and Applegate, 1943), 
however some can get much larger.  Ernst notes an exceptionally large wild caught specimen from a horse 
farm in Kentucky that weighed 34kg (Ernst and Lovich, 2009).   
Figure 1.1: C. s. serpentina from Turkey Run WMA (L) and Crooked Creek (R)  
(Photos by L. Phu) 
 
 
 
Figure 1.2: C. s. serpentina (plastron and head) (Photos by L. Phu) 
 
 
 
 Eastern Snapping Turtles can be found in almost any kind of freshwater habitat ranging from ponds, akes, or 
streams. A few have been found  in brackish waters, including tidal estuaries (Kiviat 1980).  In a study 
conducted on Fire Island National Park in New York two adult turtles were found buried in about three feet 
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of mud in old vernal pools that had remained dry for 3 years prior to the turtles being found (Pers. Obs, 
2002).  Their preferred habitat is slow-moving water with a soft substrate and abundant aquatic vegetation, 
fallen trees, or submerge brush.  They are typically found in shallow waters, to aid in thermoregulating 
behaviors,  but have been found along the edges of deeper fresh water bodies.   
 
Snapping Turtles are omnivores and play a key role in aquatic ecosystems as scavengers.  They are also 
opportunistic feeders and will prey on anything that fits into their mouths.  Food items including many 
aquatic invertibrates, fish, amphibians, reptiles, bird and mammal species (Ernst and Lovich 2009).  
Snapping Turtles also consume carrion and are attracted to rotting bait in aquatic traps.  This behavior made 
snapping turtles one of the most common turtles caught in traps during our surveys.  
 
Chelydra s. serpentina typically bask by floating on the surface of the water exposing their noses for air and 
part of their carapace to thermoregulate.  The infrequency of C. serpentina basking out of the water is 
because of its of intolerance to high air temperatures and rapid loss of moisture (Boyer 1965, Feuer 1979).  
However,  in the northern parts of their range where temperatures are lower early in the season, they will 
may aerial bask in the early spring when temperatures are not as extreme (Obbard and Brooks 1979). 
Snapping turtles move by slowly creeping along the substrate.  However, they have the ability to swim 
rapidly when provoked.  They mate from April through November.  The height of the nesting season is 
between mid May and Mid June (Ernst and Lovich 2009, Green & Pauley 1987).  During the nesting season, 
females may travel a great distance from water  to reach suitable nesting areas (Obbard and Brooks 1979). 
Females can retain sperm for longer than a season and use it when necessary (Gist and Jones 1989). Females 
lay their eggs  in sandy soil , sometimes far away from water. Females will lay between 4-109  eggs (with an 
average between 25-45 eggs) (Ernst and Lovich, 2009).  Incubation is between 9 to 18 weeks and depends on 
ambient temperature. Hatchlings may overwinter in the nest further north in colder climates.  (Congdon et al, 
1987, Obbard and Brooks 1981).   
Snapping turtles, while common throughout much of their range, are hunted heavily in some areas for their 
meat.  It was noted in Virginia that many turtles collected are taken during the egg-laying season when 
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female turtles can be found on land looking for suitable nesting sites (Mitchell 1994).  The collection of these 
female turtles before eggs are laid can seriously threaten the population.  In addition, there is growing 
literature on the bioaccumulation of toxic chemicals in snapping turtle tissues and occurrence of 
contaminants in turtle eggs.  Research conducted in Canada on concentrations of PBDEs, PCBs, and 
organochlorine pesticides in Eastern Snapping Turtle (C. s. serpentina) eggs showed a direct correlation 
between presence of these contaminants in the environment and presence in the turtle eggs (De Solla, 2007).  
With an increase in habitat fragmentation, degradation, and destruction, there is a growing need for the 
evaluation synergistic effects of habitat alteration and loss, harvesting and contaminants on this species.   
2.2 Family Emydidae 
 
Emydidae is the largest family of turtles and contains 33 genera and almost 100 species worldwide ranging 
from North and South America, Europe, and Africa (Hulse 2001).  The family includes terrestrial, semi 
aquatic pond turtles, and marsh turtles (Ernst and Lovich 2009).  This family is represented by 6 genera in 
West Virginia: Chrysemys, Graptemys, Pseudemys, Trachemys, Clemmys, and Terrapene (Green and Pauley 
1987). In this study we focus on the riverine species with a large state wide distribution and did not include 
Clemmys, Glyptemys, and Terrapene in our study.   
 
2.2.1 Genus Chrysemys 
 
Chrysemys picta is the only turtle species in North America that spans across the continent (Ernst and Lovich 
2009).  In West Virginia, Chrysemys is represented by two subspecies: the Eastern Painted Turtle, C. p. picta 
and the Midland Painted Turtle, C. p. marginata.  The main ridge of the Allegheny Mountains separates the 
ranges of these two subspecies, with C. p. picta occurring east of the mountains in the Potomac River 
drainage and C. p. marginata occurring west of the Alleghenies in the Ohio River drainage (Green and 
Pauley 1987).  However, these two subspecies interbreed and intergrades have been found in Mercer, 
Summers, Monroe, Greenbrier, Pocahantas, Randolph, and Preston counties (Mann 2007). These intergrades 
have characteristics of both subspecies and are typically found near the Eastern panhandle and in the 
southeastern portion of the state.  
 
Painted Turtles are small highly aquatic turtles with a smooth, oval carapace without keels. The shell is olive 
to black and typically has red, orange, or yellow bars or crescents along the marginal scutes.  Some 
individuals may have a red or yellow mid dorsal lateral stripe.  Their black to olive skin is striped in red and 
yellow along the neck, legs, and tails.  Painted turtles also have a notched upper jaw, which may be less 
pronounced in older turtles (Ernst and Lovich 2009, Green and Pauley 1987, and Mitchell 1994).     
 
In C. p. picta carapace, the vertebral and costal scute seams are aligned and have light borders along the 
carapace seams with an unmarked yellow plastron (Figure 2.1).  C. p. marginata differ in that the vertebral 
and costal scutes alternate and have darker borders along the carapace seams with a variable dark coloration 
on the plastron (Figure 2.2).  The plastron markings are typically less than half the width of the plastron and 
do not extend outward beyond the plastral seams (Ernst and Lovich 2009).   
Figure 2.1: C. p. picta (Photo by L. Phu) 
 
Figure 2.2: C. p. marginata from Crooked Creek, Mason County (L), older adults may have thick algae 
grown on carapace (R) (Photos by L. Phu) 
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Painted Turtles are habitat generalist and can be found in many aquatic habitats, except bogs.  However, they 
prefer small, slow-flowing streams and ditches, small ponds, and swamps with aquatic vegetation (Ernst and 
Lovich 2009, Hulse 2001) and a muddy or silty bottom (Green and Pauley 1987).   They can be found 
basking communally on logs, stumps, and rocks.  In addition to being habitat generalist, Painted Turtles are 
also generalist when it comes to feeding.  They are opportunistic omnivores and forage equally on live or 
dead vegetation and animals.  Their diet includes algae, vascular plants, invertebrates, and amphibians (Ernst 
and Lovich 2009, Hulse 2001).  Painted turtles feed by foraging along the bottom of the water and among 
clumps of algae and vegetation.   
 
Painted Turtles are most active between March and October.  However, they can be found basking year 
round during warm, sunny days in the temperate states. Sexton (1959) grouped the activity periods of painted 
turtles into 5 main seasonal periods: prevernal, vernal, aestival, autumnal, and hiernal seasons.  There was 
very little activity during the prevernal season from final ice melting until Mid-March.  Emigration from 
hibernating ponds to larger outlying bodies of water and mating occurs during the vernal season from mid 
March until the end of May.  Nesting season and the gradual movement back to the hibernation ponds and 
congregation in aquatic vegetation occurs in the aestival season from the beginning of June to the end of 
August.  Movement into deeper waters occurs during the autumnal season from September to December.  
Finally, during the hiernal period when the water is covered with ice, painted turtles remain dormant.   
 
Figure 2.3: Basking C. p. marginata, Crooked Creek, Mason County (Photo by L. Phu) 
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Sexual maturation in males is a correlation of size and not necessarily age.  Males mature when their plastron 
lengths reach 70-96mm or around the third or fourth year, but as late as the fifth year (Ernst and Ernst 1973, 
Mitchell 1988).  In a study in Maryland sewage lagoons, turtles had an enriched diet and longer feeding 
periods resulting in animals reaching maturity in only two years (Ernst and McDonald, 1989).  Females 
sexually mature when their plastrons reach between 97-128mm in length.  Unlike males, enhanced growth 
does not necessarily result in early sexual maturity (Ernst and McDonald, 1989).  Mating occurs mid-March 
to May depending on location and temperatures and entails a complex courtship.  Males develop elongated 
claws and court females stroking her head and neck with his claws.  Males then swim away allowing 
receptive females to follow.  The behavior is repeated a few more times, until the female sinks to the bottom 
and allows the male to begin copulation (Ernst 1971).  Peak nesting occurs between late May until Mid-July 
with peak activity between June and early July.  Each female can lay up to 5 clutches of eggs during this 
period with the average of three clutches (Moll 1973).  Clutches contain between 1-23 eggs.  Eggs incubate 
between 72-80 days.  Hatchlings in cooler northern climates may overwinter in nests (Gibbons and Nelson 
1978).   
 
Much like the Eastern Snapping Turtles, the Painted Turtles are habitat and food generalist and are found in 
many habitats and locations.  Unlike other species, Painted Turtles are easily observable.  Painted Turtles 
were found frequently in this study and was typically spotted basking in mass on fallen logs in the water.   
 
2.2.2 Genus Graptemys 
 
The genus Graptemys consists of 12 species found throughout most of the eastern half of the United States.  
Many of these species, such as the Alabama Map Turtle, G. pulchra and the Ringed Map Turtle, G. 
oculifera, have very limited distributions and are confined to a single riverine system (Ernst and Lovich 
2009).  In West Virginia, there are published records of Northern Map Turtles, G. geographica (Green & 
Pauley 1987) and in the summer of 2000, a specimen of the Ouachita Map Turtle, G. o. ouachitensis, was 
found on the Kanawha River by Pauley and Watson.  This is only the second known record of G. o. 
ouachitensis in the state (Figure 3.1).  The first was found in the 1953 by Richmond in the Little Kanawha 
River in Palestine, West Virginia and is currently in the Carnegie Museum of Natural History.  Graptemys o. 
ouachitensis was once considered a subspecies of the False Map Turtle, G. pseudogeographica, however it 
was given full species status in 1995 (Vogt, 1995).  Old literature citations were found under the name G. p. 
ouachitensis (Carr 1942, Green & Pauley 1987).  Northern Map Turtles range from southern Quebec in 
Canada to Northwestern Vermont and south to Kansas, Oklahoma, Arkansas, Tennessee, Alabama, and 
Georgia.  There are also known populations in the Susquehanna and Delaware River watersheds as well as an 
isolated population in the Hudson River (Ernst and Lovich 2009).  In West Virginia, there are records from 
Cabell, Fayette, Lewis, Mason, Monongalia, Putnum, Raleigh, Summers and Wirt counties (Green & Pauley 
1987, Pauley & Watson 2000).  Ouachita Map Turtles are known to occur in the Ouachita River Drainage in 
the Midwest (Ernst and Lovich 2009) 
Figure 3.1: G. o. ouachitensis, found on Kanawha River in 200? (Photo by Adam Mann) 
 
 
 
Figure 3.2: G. geographica (Photo by Wayne Van Devender) 
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Members of the genus Graptemys share several distinctive characteristics that include a defined keel in the 
middle of its carapace and many distinctive thin lines that cover the scutes of carapace. These lines resemble 
contour lines on a map and it is what gives the turtles their namesake (Green & Pauley 1987, Kirkpatrick 
1993).  Northern Map Turtles, G. geographica and Ouachita Map Turtles, G. o. ouachitensis are both large, 
olive-green to brown colored, aquatic species with females reaching up to 273mm carapace length (Cognant 
& Collins1991, Mitchell 1994).  Females in both species have broader heads and are larger than males, 
however when compared between species, female G. o. ouachitensis have slightly smaller heads (Carr 1952). 
In G. geographica the vertebral keel is usually absent in adult females and low on adult males.  Males in both 
species have elongated claws on their front limbs.  Both species have a distinct concave anterior profile and 
strongly serrated posterior scutes (Ernst and Lovich 2009, Green & Pauley 1987).  These two species can 
usually be differentiated by markings on the top of their heads. In G. o. ouachitensis there is a small 
postorbital spot or line that consists of a narrow dorsolateral extension of a neck stripe behind the orbit and 4 
to 7 neck stripes that touches the orbit (Carr 1954, Ernst and Lovich 2009, Green & Pauley 1987).  In G. 
geographica there is usually a post ocular spot that is oriented longitudinally (Green & Pauley 1987).   
 
Map turtles are highly aquatic animals found in large rivers with slow currents.  Preferred habitats include 
those with large basking sites and unpolluted waterways (Carr 1954, Ernst 1994, Green & Pauley 1987).  In a 
Pennsylvania study of G. geographica found in rivers, 52.9% of captured turtles were found in deep, slow 
areas, 17.8% in shallow, slow area, 2.3% in riffle, and 27.0% in heterogeneous regions of a river (Pluto & 
Bellis 1986).  
 
Graptemys geographica and G. o. ouachitensis feed on a variety of aquatic organisms.  Graptemys 
geographica are primarily carnivorous and may consume snails, crayfish, mussels, aquatic insects, fish and 
some carrion (Green & Pauley 1987).  In some studies, G. geographica was found to also consume aquatic 
plant matter.  Graptemys o. ouachitensis are generally omnivorous in the northern part of its range with over 
half of its diet composed of aquatic vegetation such as duckweed (Ernst 1994, Green & Pauley 1987).  
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However, in the south it has been noted that G. o. ouachitensis specialize in eating mollusk, possibly due to a 
lack of competition with G. geographica (Vogt 1981).   
 
Typically, both G. geographica and G. o. ouachitensis are active from April until late October or early 
November in warmer years.  However, they may cease activity as early as the end of September if the 
weather cools (Ernst 1994).  In both species, mating occurs in the spring shortly after emerging from their 
overwintering sites.  Courtships begin with a series of head bobbing, snout-to-snout touching, and tail biting 
by males (Jenkins 1978, Ernst 1974) and nesting takes place from late May to mid-July (Ernst 1994, Green & 
Pauley 1987).  Clutch size is usually between 9-17 eggs, but may be as high as 20.  Hatchlings emerge 
between August-September or may over winter in the nest until the following spring (Ernst & Lovich 2009).  
Adult turtles spent much time in the summer months basking on logs and other large objects in the water.  
They are gregarious and when conditions are ideal there may be many basking at the same site (Ernst 1994, 
Green & Pauley 1987).  Studies on basking behavior have shown that size is an important factor in 
dominance of basking sites, with the larger turtles usually remaining or pushing smaller turtles off basking 
sites.  Smaller turtles usually avoid larger basking turtles by basking in shallower waters (Lindeman 1999a).  
Map turtles are wary while basking and will quickly retreat to the water at any signs of disturbance (Ernst 
1994, Green & Pauley 1987).   
 
Factors that may affect populations of Graptemys include nest predation, habitat degradation and pollution 
(Mitchell 1994, Mitchell & Klemens 2000, Moll 2000).  In addition, commercial trade and exploitation also 
affect map turtle populations.  They were targeted in the late 1980s and early 1990s for the global meat and 
pet market.  (Thorbjarnarson et al. 2000).   
  
2.2.3 Genus Pseudemys 
 
The genus Pseudemys is represented by 7 species in North America.  Many of these species have very 
limited distribution with only small areas of overlap.  As their name may infer, species such as the Rio 
Grande Slider (P. gorzugi), the Florida River Cooter (P. floridana), and the Alabama red-bellied turtle (P. 
alabamensis) are found only in the area of their namesake.  The River Cooter (P. concinna) and the Red-
bellied Turtle (P. rubriventris) both have isolated populations in West Virginia (Green & Pauley 1987) 
 
River Cooters (P. concinna) are restricted to the southeastern United States along the piedmont and the 
Atlantic and Gulf Coastal Plains from southern Virginia to southern Georgia.  To the west they are found in 
the Mississippi drainage towards southern Indiana, Illinois, southern Missouri, southeastern Kansas, and 
Oklahoma (Ernst and Lovich 2009).  In West Virginia there are isolated populations in the New (Seidel 
1982a) and Ohio Rivers (Seidel 1982b).  Red-bellied Turtles also have restricted ranges along the Atlantic 
Coastal Plain stretching from Central New Jersey to northeastern coast of North Carolina (Ernst and Lovich 
2009).  To the west it extends up the Potomac Drainage into the eastern panhandle of West Virginia.   
 
River Cooters and the Red-bellied Turtles are both large freshwater turtles reaching 44cm and 40cm in 
carapace length respectively (Green and Pauley 1987).  River Cooters have a uniquely patterned plastron 
with backward facing c-shaped markings on the second costal scutes.  Their carapaces range from oval to 
elongated and are flattened with minor serrations towards the posterior shell edge.  Each dorsal marginal 
scute has a dark area that is usually two concentric circle or light bars.  The ventral surface of each marginal 
scute has dark spot with a light center that border many of the seams.  Their skin is typically olive to brown 
with stripes ranging in color from cream to yellow.  Much like other species, older adults may become 
melanistic.  The jaw has small denticulations and the upper beak has a shallow medial notch that is never 
flanked by sharp cusps.   
Figure 4.1: P. concinna (Photo by Peter Meylan) 
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 Red-bellied Cooters resemble the River Cooters in shape and size, however closer examinations yield a few 
key differences that include a deep notch with tooth-like cusps on the upper beak.  In addition, Red-bellied 
Cooters have reddish to deep orange plastron as its namesake implies.  The carapace is black to brown with 
red to yellow markings on the marginal and pleural scutes.  The marginal scute typically has a red bar on the 
upper surface and a dark spot with a light center on the lower surface.  In juveniles, the plastron has dark 
seams but usually fade by adulthood.  Their heads are also characterized by yellow stripes (Mitchell 1994). 
Figure 4.2 P. rubriventris (Photo by Wayne Van Devender) 
 
 
Both Pseudemys species prefer larger water bodies.  River Cooters are mainly found in slow to moderate 
moving rivers with ample aquatic vegetation and rocky bottoms.  However, they can also be found in lakes, 
ponds, deep springs, swamps, and large ditches (Ernst and Lovich 2009).  One of the key features in any of 
their habitats is suitable basking sites such as submerged trees or large rocks.  Red-bellied Cooters are 
associated deeper water bodies with a soft substrate and ample basking sites.  Aquatic plants are also a key 
component in their habitat (Ernst, Lovich, and Barbour 1994).   
 
Both species of Pseudemys found in West Virginia are opportunistic omnivores as juveniles and become 
mostly herbivores as adults.  Juvenile River Cooters in the New River in West Virginia reportedly eat 
vegetation, invertebrates, and fish while adults eat eelgrass, elodea, and crayfish (Buhlmann and Vaughan 
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1991).  Red-bellied Cooters are known to eat snails, fish, tadpoles, crayfish, and aquatic vegetation (Mitchell 
and Anderson 1994).  Since both of these Pseudemys are mainly herbivores, traps baited with fish rarely 
seem to capture adults.   
 
River Cooters and Red-bellied Turtles are active from April to October over most of its range.  However this 
activity period may be extended or shorten based on the weather.  Buhlmann and Vaughn (1991) saw a River 
Cooter basking in early March in southern West Virginia.  Both spend cooler winter months hibernating at 
the bottom of a water body or in mud (Ernst and Lovich 2009).  In West Virginia, Pseudemys species are 
typically diurnal, although some may choose to nest after dark and both are shy and elusive creatures (Ernst 
and Lovich 2009).  Mating in both species occurs in the spring and males exhibit courtship behaviors very 
similar to those of Painted Turtles.  Males also exhibit sexual dimorphism by having elongated claws on the 
front limbs.  Nesting normally takes place between May to June and females will lay eggs close to the water 
(Cognant and Bailey 1936).  Nests are flask shaped and dug with only the hind feet (Green and Pauley 1987) 
and their clutches can range in size from 9-30 eggs (Caldwell and Collins 1981, Conant and Bailey 1936, 
Mitchell and Pague 1990).  Red-bellied Turtles may lay more than one clutch each season.  Young usually 
hatch in the late summer between August and September, but some may overwinter in the nest and emerge 
the following year (Mitchell, 1994)   
 
2.2.4 Genus Trachemys 
 
Depending on the authority, there are 13 to 19 subspecies of Trachemys scripta in the world (Ernst and 
Lovich 2009).  In the United States 3 subspecies exist including the Yellow Bellied Slider (T. s. scripta), 
Red-eared Slider (T.s.elegans) and the Cumberland Slider (T.s. troostii).  The Red-eared slider is the only 
subspecies that occurs in West Virginia.  Its natural range is in the Mississippi Valley from Illinois to the 
Gulf of Mexico.  In West Virginia, Red-eared sliders have been reported along the Kanawha River (Seidel & 
Green 1981).   However because of the pet trade, feral populations of T. scripta have been established 
outside of its natural range and in the lower 48 states and Hawaii (Ernst and Lovich 2009).  Worldwide they 
are now the most widespread  
freshwater turtle and have recently been documented to have negative effects on native turtle species in 2 
continents (Ernst and Lovich 2009).     
Figure 5.1: Juvenile Trachemys scripta elegans (Photo by A. Mann)  
 
 
Red-eared sliders are medium to large freshwater turtles reaching up to 20cm in males and 28cm in females 
(Tucker et al. 2006).  As their namesake implies, red-eared sliders have a prominent red postorbital stripe on 
each side of its head.  The carapace is oval, flattened, and sometimes weakly keeled with slight serrations on 
the posterior margin (Ernst and Lovich, 2009).  The plastron usually has a dark blotch in the center of each 
yellow scute.  Its skin ranges from green to olive brown with yellow stripes.  Like other Emydidae species, 
Red-eared Sliders display some sexual dimorphism.   Males are smaller, have longer claws during the 
breeding season, and a cloacal opening on the tail that is beyond the shell edge.  As the species age, adults 
might gradually become darker or melanistic (Ernst and Lovich 2009) 
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Figure 5.2: Adult T.s. elegans (L) and adult with faded red spot (R), Crooked Creek, Mason County. (Photo 
by L. Phu) 
 
 
 
Figure 5.3: Plastron and Carapace of two Adult T.s. elegans showing variations in shell pattern, Crooked 
Creek, Mason County, WV (Photo by L. Phu) 
 
 
Red-eared Sliders are freshwater turtles that prefer quiet waters with abundant vegetation, soft bottoms, and 
suitable basking spots.  They can be found in oxbows, lakes, and slow rivers and occasionally in swamps and 
shallow waters (Green & Pauley 1987).  In a study on habitat use by Anderson, et al. 2002, Red-eared sliders 
preferred the slow moving slough of the Mississippi River over the open river and the isolated oxbows and 
backwater areas.   
 
Red eared sliders are opportunistic omnivores and feed on algae, snails, clams, crayfish, spiders, insects, fish, 
and even snakes (Carr 1952, Ernst and Lovich 2009, Parmenter and Alvery 1990).  The turtles shift from a 
predominantly carnivorous diet as juveniles to a more omnivorous diet as adults.  There is a direct correlation 
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between shell calcium content and turtle plastron length, indicating that juveniles have relatively less calcium 
in their shells than adults.  This suggests that the calcium rich diet of juveniles is a strategy for shell 
hardening (Clark and Gibbons 1969).   
 
T. s. elegans are active almost every month of the year throughout its range, as long as the temperature is 
over 20oC (Ernst and Lovich 2009).  However, farther north, it hibernates through most of the winter (Anton 
1987). As the water dips below 10oC, turtles become inactive and hibernate in muskrat burrows, hollow 
stumps, or other suitable shelters (Ernst and Lovich 2009).  Red-eared Sliders are diurnal and typically sleep 
at night by resting on the bottom or floating on the surface of the water (Smith and Iverson, 2004).  Studies 
show that most of the feeding is done in the morning (Cagle 1950).  The courtship behaviors of Red-ear 
Sliders also resemble those of other aquatic Emydidae species.  Males swim behind the female and may sniff 
the female’s cloaca.  They then swim in front and use their elongated claws to attract the female, after which 
mating occurs (Gibbons and Lovich 1990).  Nesting occurs between May and June and the females deposit 5 
to 22 eggs hatching in 2 months (Cagle 1948).   
 
 
2.3 Family Kinosternidae 
 
The Kinosternidae family contains four genera and 23 species that range from Canada to South America.  In 
West Virginia, the family is represented by the Stinkpot, Sternotherus odoratus and widely distributed.  In 
the US, stinkpots are found from along the entire eastern seaboard and from to Texas to Wisconsin (Conant 
and Berry 1978).   
 
Stinkpots are small turtles, with an oval, slight narrow domed shell and two conspicuous, light colored 
stripes.  Its carapace is gray brown to black, is usually less than 14cm long and lacking serrated marginal 
scutes (Ernst and Lovich, 2009).  Older adults may have algae growing on plastron which camouflages them.  
The plastron can be yellow to brown in color with a well developed gular scute.  Their skin is gray to black 
and the head typically has 2 prominent stripes that run from the snout and extend past the eyes.  Its chin and 
throat have barbels.   
 
Figure 6.1: S. odoratus captured in Mill Creek, Jackson County (photo by L. Phu) 
 
 
 
Figure 6.2: (R) Older adult male S. odoratus with extensive algal growth on the carapace captured on the 
Greenbrier River, Summers County.  (L) Head of S. odoratus (Photo by L. Phu) 
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Figure 6.3 (R) Plastron of same male. Note 1) the exposed skin and cartilage around median plastral seams 
that aids in mating and 2) Leech attached near base of tail. (Photo by L. Phu) 
 
 
 
Figure 6.4: Assemblage of S. odoratus showing variation in carapace and plastron patterns, shape, and size.  
Caught in catfish traps, Crooked Creek, Mason, WV 
 
 
Stinkpots are adaptable freshwater turtles and can be found in almost any type of waterway with soft bottoms 
and slow currents.  These freshwater habitats include: rivers, streams, lakes, ponds, canals, and oxbows 
(Ernst and Lovich 2009, and Green and Pauley 1984).                                                                                                                
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Sternotherus odoratus are omnivorous and their young feeding primarily on aquatic insects, algae, and 
carrion.  Adults will feed opportunistically on anything they can find.  They are bottom feeders and probe the 
soft substrates and decaying vegetation for prey.  Some if its prey items include: most aquatic invertebrates, 
fish eggs, small fish, and tadpoles (Lagler 1943, Mahmoud 1968).   
 
Stinkpots are active only during the warmer months in the northern portion of their range and are forced to 
hibernate in the winter months.  In Pennsylvania and Ohio they are typically active from April to October 
(Ernst and Lovich 2009, Conant 1951).  Stinkpots are usually nocturnal, and remain buried in the substrate 
during the day.  Like Snapping Turtles, they rarely leave the water, except to lay eggs, and most basking is 
done in shallow waters. In winter, they hibernate in the underwater in mud, beneath large cover objects, in 
detritus, and even in holes occupied by other animals (Thomas and Trautman 1937).  Mating occurs from in 
early spring and females deposit eggs from May to June in decaying stumps and logs, sand, and abandoned 
muskrat holes (Green and Pauley 1984).   
 
2.4 Family Trionychidae 
 
The Trionychidae family includes about 15 different species of soft shelled turtles in North America, Africa, 
Asia and the Islands in the Australian Ocean (Carr 1952).  Two of the 5 species that occur in North America 
are found in West Virginia including: Apalone spinifera spinifera, the Spiny Softshell Turtle and A. mutica 
mutica, the Smooth Softshelled Turtle.  T. s. spinifera occurs throughout most of the Central US in the 
Mississippi River drainage. It is bounded by the Appalachian Mountain Chain in the east and spans west to 
Nebraska, Kansas, and Oklahoma and south to the southern tip of Texas.  In West Virginia Smooth 
Softshelled Turtles are restricted to the western portion of the state.  T. m. mutica has a more limited range 
and is restricted to the Ohio and Missouri River drainage systems.  It is believed that the population in the 
Allegheny River in Pennsylvania is now extirpated (Ernst and Lovich 2009).  In West Virginia there has only 
been one well documented specimen in 1968 (Green and Pauley 1987).   
 
Softshelled turtles differ from other turtles because their carapaces are not hard. Instead they are covered in a 
leathery skin and have very rounded and flattened shells.  The limbs are fleshy and paddle shaped to aid in 
swimming.   They have pointed, a tubular snout that comes to a small tip.  Both softshelled species in West 
Virginia are medium to large freshwater turtles.  T. m. mutica can reach a length of 36cm in females and 
18cm in males, while T. s. spinifera can reach a carapace length of 54cm females and 22cm in males (Ernst 
and Lovich 2009).  Smooth Softshelled Turtles have olive to orange-brown carapaces that may contain dark 
dots, dashes, or blotches.  Their hingeless plastron is white or light grey and their bones are usually visible 
through the skin.  The carapace of Spiny Softshelled Turtles differs from Smooth Softshelled Turtles in that 
its surface is rough like sandpaper and the anterior edge of the carapace has spiny projections.  The carapace 
is olive to tan and has small black circles or dark blotch patterns.  Spiny Softshelled Turtles also have a septal 
ridge in their nostril which is lacking in Smooth Softshelled Turtles (Ernst and Lovich 2009, Green & Pauley 
1987).   
Figure 7.1: Carapace view of adult A. s. spinifera showing variation in coloration and patterns from Little 
Kanawha River, Wirt County (Photo by L. Phu) 
.   
 
Figure 7.2:  A. s. spinifera, Little Kanawha River, Wirt County (Photo by L. Phu) 
\ 
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Figure 7.3. (L) Close up view of head of adult A. s. spinifera showing septal ridge in nose (R) Plastron view 
(Photos by L. Phu) 
 
 
Both softshelled turtles prefer large rivers and streams with moderate to fast currents and sandy bottoms.  
However, they can also be found in lakes, impoundments, oxbows and shallow bogs.  Aquatic vegetation, 
sandbars, mudflats and suitable basking areas typically found in their preferred habitats (Ernst and Lovich 
2009, Green and Pauley 1987).   
 
Smooth Softshelled Turtles and Spiny Softshelled turtles are both mainly insectivorous, but also consume 
other food items as available. Among the array of mostly aquatic (and often larval) insect species, their diet 
also consists of worms, snails, clams, isopods, crayfish, spiders, small fish, algae, and seeds. (Anderson 
1965, Carr 1952, Webb 1962).   
 
Adults are active in warmer months, typically from April until November (Hulse et al. 2001).  Turtles 
hibernate in mud or sand in river bottoms.  Mating takes place in the spring, shortly after emergence from 
hibernation.  Male Softshelled Turtles display courtship behaviors including rapid swimming and snout 
nudging and often move to deeper waters to mate (Plummer 1977).  Females lay 10 to 25 eggs in June or 
July in moist sandy areas free of vegetation (Green and Pauley 1987).  Sandbars or small islands high enough 
to prevent flooding are usually preferred (Webb 1962). Emergence from nest occurs in between August to 
late September, and some clutches may overwinter in the nest (Ernst and Lovich 2009).   
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3.0 Study Area & Data Collection Methods 
 
3.1 Historical Records Search 
 
An extensive review of museum records and field notes were compiled and locations digitized with spatially 
referenced GIS maps. Museum records include specimen data from The West Virginia Biological Survey 
Museum at Marshall University, The Carnegie Institute, and the Smithsonian Institution.  Field notes of 
aquatic turtle species were also collected from research done by Dr. Thomas Pauley, Dr. Mark Watson, and 
Dr. Joseph Mitchell (2005) as a study of National Park Service Lands in the National Capital region.  All of 
this data was entered into an Access Database along with data from the 2003 field season.  For records 
without spatially referenced information (UTM or Latitude & Longitude), approximate location was 
determined by using field notes and locating the general area on various mapping software including 
Delorme’s MapViewer, ESRI’s ArcMap 9.3 loaded with ADC maps, and Google Earth.  For each location, 
spatially referenced information was then recorded.   
 
3.2 Study Area 
 
Nine rivers, a lake, and 2 wetland areas were surveyed during the 2003 field season between April 2003 and 
September 2003.  West Virginia data of aquatic turtles from a herpetological inventory of 8 parks in the 
National Capital Region were also included (Pauley, Watson, and Mitchell 2005).  Those sites included 
Ranier Pond, William Fisher Farm Pond, and the Shenandoah River in Berkeley County.  The study areas 
were spread across the state of West Virginia and encompassed 3 physioregions and 11 counties (Appendix 
Map 1).  One of the objectives of the study was to fill in gaps in distribution records for riverine turtle 
species.  Therefore, prior to survey work, county records of turtle species were examined to determine where 
gaps existed.  Each county was given a score that was calculated by dividing the number of different species 
records found in the county with the number of species potentially found in the county.  The counties with 
the lowest score were given a higher rank in our survey priorities.  With input from Dr. Thomas Pauley, 
information on large river systems that ran through each of these counties were then examined to come up 
with our priority survey sights.  These top priority rivers included the Tygart, the Guyandotte, the Mud, the 
Cheat, the Buckhannon, the Ohio, the Potomac, and the Greenbrier.  Of these 8 river systems, surveys were 
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conducted on 6 of them (or one of their tributaries).  Data from a 2002 survey of the Potomac River was also 
included (Pauley, Watson, and Mitchell 2005).   The Kanawha River, the Little Kanawha, and their 
tributaries were included in our study sites as potential localities of Graptemys, a species of interest.     
 
3.3 Methods 
 
Initial site surveys were conducted in spring 2003 to determine areas of suitable habitat and feasibility in 
sample designs.  During March of 2003, time was spent surveying highly ranked sites by land and final site 
selections were based on ease of river access, suitable habitat and time constraints.  Study areas included: 
Little Kanawha River, Mud River, Crooked Creek, Mill Creek, Turkey Run Lake and Creek, Greenbrier 
River, Tygart River, Crab Creek, Guyandotte River, and Buckhannon River (Appendix Map 1). Specific sites 
on each of our priority rivers were selected due to various factors including favorable river conditions, 
availability of boat launching ramps, past county turtle records for that section of the river, and overall 
distribution throughout the state.  Additionally, only waterways with public launch access were chosen as 
sample areas.  River and lake surveys were conducted aboard either a 24-foot Bass Trekker II boat with a 
24hp outboard motor or with an 18-foot Old Town Canoe. When possible, surveys were also conducted 
along the waters edge and traps were set by wading in shallower waters.   A brief snorkeling survey was 
conducted in the Greenbrier River with limited success due to the turbidity of the water.   
 
Surveying began on these sites in April of 2003.  Survey techniques included live capture with traps such as 
fyke nets, hoop traps and basking traps according to the methods described in the literature (Chaney 1950, 
Frazer, Gibbons and Owens 1990, Vogt 1980).  Hoop traps were baited with canned sardines.  Four days 
were allotted for each survey site, with the first day spent selecting optimal sites and setting traps.  Traps 
were left overnight for 3 consecutive nights and checked once a day resulting in 72 hours of trapping effort 
for each trap.  Care was taken to allow for air space in each trap to prevent accidental drowning of turtles. 
This was done in deeper waters by either tying the traps to fallen logs in a fashion that allowed for an air gap 
and by fashioning buoyancy devices inside the traps.  In shallow waters without suitable logs, traps were 
secured to stakes driven into the substrate.  Traps were dismantled and removed on the fourth day.  In 
addition to traps, live capture was also attempted using large dip nets from the boat, by wading in shallow 
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water and with the aid of snorkeling and/or diving gear in deeper waters (Carr 1942, Chaney 1950, Lindeman 
1999b, Pluto & Bellis 1988), such as the Greenbrier River. 
 
Measurements of size, weight, sex, and age class were recorded for all turtle specimens caught in traps.  
Measurements included carapace length, carapace width, plastron length, plastron width, and weight.  
Additionally, environmental parameters were also taken from each site where turtles were captured for future 
analysis. These parameters included water turbidity, cloud cover, wind velocity, relative humidity, air 
temperature, and basking object.  
 
Visual Surveys 
Visual surveys were conducted with a Fuji™ 60mm Standard Super 60 Spotting Scope or a Bushnell™ H2O 
8x42mm Waterproof Binocular.  Surveys were conducted along the waters edge, while wading, at boat 
launch sites, and while aboard watercraft.  For visual surveys information was recorded on GPS location 
(using a Magellan™ Meridian Marine GPS unit), species, behavior (i.e. swimming, basking, nesting, etc.) 
and the substrate or basking object.  Air temperature, wind speed, and cloud cover were also recorded for 
additional analysis.   
 
Basking Traps 
There are various types of traps that have been designed to capture turtles when they bask to thermo regulate 
or rest.  Some designs can be quite elaborate and involve pivoting boards that allow turtles to climb into a 
netted area but pivots back into the original position to prevent them from escaping.  They can be both free 
floating for use in lentic habitats or fastened down in lotic habitats.  For this study, simple basking traps 
made of a 1m wide roll of aluminum chicken fencing with a square inch mesh size were used.    A little over 
2.0m fencing was measured and folded in half lengthwise.  Three of the 4 sides were then secured together 
by folding the edges together.  The unfastened edge was then pulled open to form a simple basket design.  
The resulting basking traps were approximately 1.0m x 0.7m in size.  Traps were then fastened under the 
basking object (usually a fallen log) with string about 2.5cm below the water line to prevent detection by 
turtles.  Traps are designed to temporarily capture turtles that were alarmed by our presence, so traps were 
quickly retrieved when basking turtles were observed returning to the water.   A more elaborate basking trap 
designed by Dr. Mark Watson was also deployed on Mill Creek, a tributary of the Little Kanawha River.  
Figure 8.1: (L) Young adult C. p. marginata basking with basking traps deployed below waterline (R) 
Deployed basking trap shown above surface of water and attached to fallen tree.  (Photos by L. Phu) 
 
 
Figure 8.2: Photo of a more elaborate basking trap (built by M. Watson) deployed on Mill Creek during our 
study. (Photo by L. Phu) 
 
 
Hoop Nets 
Hoop nets are a type of passive capture trap that require bait to be effective.  They are usually constructed of 
nylon or cotton netting and are fastened onto a series of metal or fiberglass hoops with a funneled entrance.  
The hoop traps used were designed specifically for turtle trapping and were constructed of 3 galvanized steel 
hoops 0.75m in diameter, 1.8m in overall body length with a funneled slit opening of 0.5m wide.  Smaller 
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hoop nets with a double funnel designed for capturing catfish were also used to capture smaller turtles.  
These were constructed of 4 galvanized steel hoops 0.5m in diameter, 2m in overall body length with a 
funneled mouth opening 0.3m wide.  The inner funnel also had a 0.3m wide opening.  Hoop nets were baited 
with canned sardines and/or beef or chicken dog food.  The canned or foil packed bait were punctured and 
then tied to the top of the hoop closes to the back of the trap.  The bait was tied in a fashion that allowed it 
suspend in the middle of the trap in order to force turtles into the center of the trap.  Traps were secured to 
fallen logs or to the substrate with stakes and thick rope.  The mouth of the trap was set to face downstream, 
to capture turtles as they moved upstream in search of the bait.  Care was taken to allow airspace that was at 
least 0.2m in large hoop traps and 0.1m in smaller traps for turtles to breath.  All traps were checked once 
daily until removed. 
Figure 9: Images of trap types used 
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Figure 10: (L) Deployed D-ring Fyke Net on Greenbrier River, Summers County, WV (R) Deployed Hoop 
Trap in Upper Pleasant Creek Wetland Complex in the Pleasant Creek Wildlife Management Area.  (Photos 
by L. Phu) 
I  
 
Fyke Nets 
Fyke nets are modified hoop nets with leads attached to the mouth of the traps to channel turtles into traps.  
Floats are attached to the upper portion of the leads to help the top of the wings stay afloat and metal weights 
are attached to the lower portion to sink them into the substrate.  We used a large, heavy square fyke net in 
waters that were deep enough to warrant a large trap but where wading was possible.  The square fyke net 
was constructed of 3 galvanized steel square hoops 0.9m x .09m, with an overall body length of 3.0m, and a 
0.5m wide funneled opening.  The 2 wings attached at the opening end to the two sides of the first hoop and 
were 9.2m long and 1.5 m wide.  In areas that were accessed by boats, smaller D-ring fyke nets with only one 
wing were used.  These traps were lighter and more convenient to transport and set.  They had a d-shaped 
hoop at the opening end that was 0.8m wide on the flat bottom end and 0.6m tall.  The other 3 hoops were 
0.45m in diameter and the overall body of the trap was 1.6m long.  The wing was attached to the middle of 
the D-ring hoop and was 7.5m long and .6m wide.  Fyke nets were set similar to the hoop nets and wings 
were staked down in a position that would best intercept movement of turtles, usually transecting the river 
with a slight angle downstream.   
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4.0 Results  
4.1 Historical Record Findings 
An extensive survey of historical records, dating back to 1934, included specimen records from The West 
Virginia Biological Survey Museum, The Carnegie Institute, and the Smithsonian Institution.  Dr. Thomas 
Pauley’s field notes were also used to populate records of turtle species in this study.  A point map of 155 
historical records was made using ESRI’s ArcMap 9.3 (Appendix Map 2).  This map showed gaps in turtle 
records in the state.  Of the 55 counties, there are no turtle records for 13, including: Barbour, Berkeley, 
Brooke, Doddridge, Grant, Hancock, Logan, Monroe, Pleasants, Randolph, Taylor, Upshur, and Wetzel 
(Appendix Map 3).  Of these 155 historical records, there are only 2 records of A. m. mutica, 6 records of G. 
g. geographica, 2 records of G. o. ouachitensis, 2 records of P. p. concinna, and 4 records of T.s s. elegans, 
and no records of P. r. rubriventris.  C. s. serpentina had the most historical records with 53.  
 
4.2 Survey Efforts  
Data from ten rivers, one lake, one pond, and two wetland areas were included in this study (Figure 11).  The 
study areas were spread across the state of West Virginia and encompassed 3 physioregions and 12 counties 
and included sites from a National Capital Parks Study (Pauley, Watson, and Mitchell 2005) and Phu’s 2003 
surveys (Appendix Map 4).  Eighty-three trap sites were established and over the course of 6 months, 3,111 
hours were spent surveying (Appendix A) 
 Of these, 143 hours were spent conducting visual surveys and 2,968 hours were spent conducting live 
capture techniques.  Two-hundred and nineteen individuals were recorded comprising 6 species and 4 
genera. All captured records were measured and individual measurements are found in Appendix C.   
Individual site accounts are given for study sites surveyed in 2003  
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Figure 11: Table of Study Areas and Dates Surveyed in 2003 Field Season 
 
Phu Study Area Date Start Date End County 
Greenbottom WMA 7/18/2002 7/20/2002 Cabell 
Mud River 4/22/2003 4/25/2003 Cabell 
Mud River 5/16/2003 5/17/2003 Cabell 
Mud River 5/30/2003 5/31/2003 Cabell 
Buckhannon River 6/24/2003 6/25/2003 Upshur 
Crab Creek 6/25/2003 6/27/2003 Mason 
Lower Guyandotte River 7/4/2003 7/4/2003 Cabell 
Upper Guyandotte River 7/9/2003 7/10/2003 Logan 
Little Kanawha 7/15/2003 7/18/2003 Gilmer, Calhoun, Wirt 
Crooked Creek 7/30/2003 8/1/2003 Mason 
Mill Creek 8/5/2003 8/7/2003 Jackson 
Turkey Run Lake and Creek 8/5/2003 8/7/2003 Jackson 
Crooked Creek 8/7/2003 8/7/2003 Jackson 
Greenbrier River 8/11/2003 8/13/2003 Summers 
Tygart River  8/19/2003 8/21/2003 Barbour  
Upper Pleasant Creek Wetland 8/19/2003 8/21/2003 Barbour  
 
4.3 Site Accounts 
 Mud River 
The Mud River was surveyed as part of a study for the Army Corp or Engineers to document the species of 
amphibians, reptiles, and birds that occur along the river in the town of Milton, West Virginia for a flood 
control project.  The Mud River is a tributary of the Guyandotte River that begins in Boone County in 
southwestern West Virginia and meanders northwest for 117km through Lincoln and Cabell counties (Figure 
12).  Its waters empty into the Guyandotte River in the town of Barbourville, Cabell County.  Much like its 
namesake implies the Mud River was generally turbid during surveys (Figure 13).  This is most likely 
attributed to high run off and a small riparian buffer as it flowed through the town of Milton.   
 
 
 
 
 
 
 
 
 
 
Figure 12: (L) Drainage of the Guyandotte & Mud River (Retrieved from www.wikipedia.com on April 1, 
2010)  
  
 
Figure 13: Photo of the Mud River in Milton (Photo by L.Phu) 
 
 
 
Due to the proximity of the study site, additional time was spent surveying the area.  The large fyke net was 
set up in an oxbow pond on the north bank of the river where it flows through the town of Milton near the 
intersection of Rt. 60 and Johns Branch Road (Figure 14).  The fyke net was deployed for 264 trap hours in 
April and mid- May and caught C. s. serpentina and C. p. marginata.  A. s. spinifera were observed basking 
along the waters edge or on the surface of the water.  In late May, 2 large hoop nets were set in the Mud 
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River and a small D-ring fyke net was set along a small creek that feeds into the Mud River.  This effort 
yielded a S. odoratus, which is the first record of a Stinkpot in the Mud River.   
 
Figure 14: Trap Locations on the Mud River in Milton  
 
  Guyandotte River 
The Guyandotte is a tributary of the Ohio River and part of the Mississippi River drainage.  It begins in 
Raleigh County in Southwest portion of the state and flows for 276km through the counties of Wyoming, 
Mingo, Logan, Lincoln, and Cabell where it empties north into the Ohio about 8km east of downtown 
Huntington (Figure 11).  The Mud River empties into the Guyandotte in Barboursville, West Virginia.   The 
Guyandotte River was surveyed in early July via canoe.  A 3km section from Barboursville to Wilson, near 
the intersection of County Road 26 and County Road 26/17, was surveyed (Figure 15).  It was generally full 
of litter and debris.  There was considerable development along the shores with a small 10-50 foot riparian 
buffer that separated the river from commercial, residential, and agricultural areas.   Many human footpaths 
to the river’s edge were observed, suggesting high resident usage.   Visual surveys were conducted with a 
spotting scope and binoculars and only 2 turtles were observed: a T. s. elegans basking on the muddy banks 
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and a C. s. serpentina basking on a log.  Two hoop traps were set overnight due to the lack of suitable sites, 
both of which yielded no turtles.   
Figure 15: Trap Locations on the Guyandotte River 
 
 Buckhannon River 
The Buckhannon River flows 76km through Randolph, Upshur, and Barbour counties before it empties into 
Tygart River.  It eventually drains into the Ohio River via the Monongahela River (Figure 16).   The first 
21km of the river downstream of the city of Alexander is good habitat for freshwater sport fishing because it 
contains large boulders which are ideal habitats.  A low dam installed for drinking water, pools the river from 
Buckhannon to Sago and creates good habitat for muskellunge fishing (Shingleton 1996).  The Buckhannon 
River was surveyed in late June aboard the Bass Trekker boat.  Starting at the city of Buckhannon, West 
Virginia at the public access site near West Virginia Wesleyan College, 7km were surveyed.  Traveling 
upstream surveys ended close to the town of Hampton.  Four hoop traps, 3 catfish traps, 2 simple wire 
basking traps and a more elaborate framed basking were deployed overnight on the river (Figure 17).  
Twelve C. s. serpentina were caught in hoop traps and 2 of the same species in small cat fish traps.  Five 
basking C. s. serpentina and an A. s. spinifera were observed and a gravid Terrepene c. carolina was rescued 
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from a steep river bank.  However deployed basking traps did not capture any turtles.  Due to severe weather 
forecasted, surveys were cut short and traps had to be pulled early.   
Figure 16: (L) Drainage of the Monongahela Watershed with the Buckhannon River highlighted (Retrieved 
from www.wikipedia.com on April 1, 2010) (R) Photo of the Buckhannon River (L.Phu) 
 
 
 
Figure 17: Trap Locations on the Buckhannon River 
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Little Kanawha River 
The Little Kanawha River runs west to northwestwardly through the western part of the state beginning in 
Upshur County.  It flows for 269km through Lexis, Braxton, Gilmer, Calhoun, Wirt, and Wood counties 
before it eventually empties into the Ohio River at Parkersburg, West Virginia (Figure 18).  It was an 
important commercial water route for the logging and petroleum industries in the state (Gilchrist-Stalnaker, 
2006).   
 
This river system was surveyed in canoes and extra time was spent surveying two different sections of the 
river in hopes of finding Graptemys species, one of our species of focus.   Surveyed were conducted between 
Latonia and Grantsville in Gilmer and Calhoun counties from 15-July-2003 to 16-July-2008 and between 
Creston and Sanoma in Wirt County from 17-July-2008 to 18-July 2008 (Figure 19).  Overnight trap 
locations were established at 15 sites using hoop and catfish traps.  Seven turtles of 3 species were captured 
in our nets and 6 were recorded during visual surveys.  These species including A. s. spinifera, C. s. 
serpentina, and S. odoratus.  Despite observing A. s. spinifera in other rivers and counties, this species was 
only captured on the Little Kanawha River.  In fact, more individuals of this species was found on this river 
than in any other river in the study.  Unfortunately, no Graptemys species were observed as a result of our 
increased efforts.   
Figure 18: (L): Drainage of the Little Kanawha River (Retrieved from www.wikipedia.com on April 1, 2010) 
(R): Photo of the Little Kanawha River in Glenville (Photo by Tim Kiser) 
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Figure 19: Trap Locations on the Little Kanawha River 
 
  
 
Crab Creek 
Crab Creek is a small tributary of the Ohio River in Mason County and runs parallel to County Road 29 from 
Mohrtown, West Virginia.  It flows west for almost 5km before it joins with the Sand Fork near Route 2 and 
flows south for almost 4km before pooling in a small backwater area and emptying into the Ohio River 
(Figure 20).  A total of 7 traps were set in the backwater area by wading in through the shallow waters 
(Figure 18). Five large hoop traps and 2 large fyke nets were set from 25-June-2003 to 27-June-2003 and 
only captured C. p. marginata.   
Figure 20: Aerial photo of Crab Creek as it mouth at the Ohio River from Google Maps.  
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Figure 21: Trap locations near Ohio River in Mason and Cabell County 
 
Crooked Creek  
Crooked Creek is located southeast from town of Point Pleasant (Figure 21).  It is a small and quiet 
backwater area that feeds into the Kanawha River and serves as a boat landing site and park.  (Figure 22).  Its 
calm waters and multitude of fallen trees and branches makes it an ideal site for setting traps to survey 
representative turtle populations of the Kanawha River.  This area was surveyed twice; once as part of the 
standard trapping protocol on 30-July to 1-August, 2003 once for a TV segment with the WCHS Channel 8 
News story on 8-August-2003.  A total of 9 different trapping sites were established with 5 large hoop traps, 
1 catfish trap, and 3 basking traps. Turtles of 5 different species were found including: A. s. spinifera, C. s. 
serpentina, C. p. marginata, S. odoratus, and T.s s. elegans.  A total of 39 turtles were recorded.  More 
turtles were observed at this site than any other site in our 2003 surveys including many juvenile turtles 
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basking.  A sub adult C. p. marginata that had both of its front limbs missing and a deformed jaw was also 
captured. (Figure 23)   
 
Figure 22:  Aerial photo of Crooked Creek from Google Earth  
 
 
Figure 23:  Photo of deformed C. p. marginata found in Crooked Creek. (Photo by L. Phu)   
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Greenbottom WMA 
Greenbottom Wildlife Management Area is located 14 miles north west from Huntington, West Virginia and 
sits just north of Homestead, West Virginia along Route 2 (Figure 24).  It stretches along the banks of the 
Ohio River and contains 1,096 acres of agricultural lands, forestlands, wetlands, and open water.  A 
boardwalk provides easier access to the wetlands where 2 hoop traps were set 17-July-2002 to 18-July-2002 
by wading.  Two records of C. s. serpentina were found at this site.   
Figure 24:  Aerial photo of Greenbottom Wildlife Management Area from Google Maps  
 
Mill Creek 
Mill Creek is a small tributary of the Ohio River in Jackson County that starts just east of Ripley, West 
Virginia and runs west to northwest before joining with the Ohio in Milwood, West Virginia (Figure 25).  
This creek was surveyed to get a representative population on turtles in the Ohio River since it drained 
directly into it.  The creek widens for about 2.5km towards the mouth and surveys were conducted along this 
stretch (Figure 26).  Surveys were done aboard a canoe floating downstream starting just south of 
Cottageville, West Virginia at a public boat launch from 8-August-2003 to 7-August-2003.  Seventeen trap 
sites were set including hoop traps, wire basking traps, and the framed basking trap (Figure 27).  Turtles of 5 
different species were found including: A. s. spinifera, C. s. serpentina, C. p. marginata, S.s odoratus, and 
T.s s. elegans.   
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Figure 25: Aerial Photo of Mill Creek in Jackson County (From Google Maps) 
 
 
Figure 26: Photo of Mill Creek (Photo by L. Phu) 
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Figure 27: Trap locations of Mill Creek and Turkey Run & Lake 
 
 
Turkey Run & Turkey Run Lake 
Turkey Run is a small 4km direct tributary of the Ohio River located just north of Ravenswood, West 
Virginia (Figure 27).  Much like Mill Creek, Turkey Run drains directly into the Ohio River and was 
surveyed to get a representative populations of turtles of the Ohio River .  Turkey Run Lake is a 15-acre 
impoundment ear the mouth of the stream and located on Turkey Run Wildlife Management Area.  The lake 
was built in 1964 with a maximum depth of 2.7m and an average depth of 1.2m.  A manmade peninsula 
stretches towards the center of the lake (Figure 28).  Trapping at Turkey Run was conducted at the same as 
Mill Creek.  Two hoop traps were deployed in the lake and C. p. marginata and C. s.serpentina were found 
in the lake.   
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Figure 28: Turkey Run Lake Peninsula.  (Photo by L. Phu) 
 
  
Greenbrier River 
The Greenbrier River is located in southeastern West Virginia and flows for 278km before joining the New 
River near Hinton, West Virginia (Figure 29).  It is part of the Mississippi River drainage via the New, 
Kanawha, and Ohio rivers and it one of the longest rivers in West Virginia.  It also holds the honor of being 
the longest un-dammed river east of the Mississippi River (McNeel, 2006).  The river flows south-southwest 
through the counties of Pocahontas, Greenbrier, and Summers.  A 15km section of the lower Greenbrier 
River from Lowell, West Virginia to just west of Hilldale, West Virginia was surveyed from 11-August-2003 
to 13-August-2003 (Figure 30).  Brief snorkel surveys were attempted on this river with limited success due 
to the turbidity.  Nine trap sites were established using hoop, basking, and catfish traps.  Four turtles were 
captured during our surveys including a C. s.serpentina and 3 S.odoratus.  However, no turtles were 
observed basking during our surveys, despite the presence of suitable basking areas.   
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Figure 29: Figure 13.1: (L): Drainage of the Greenbrier River (Retrieved from www.wikipedia.com on April 
1, 2010) (R) Photo of Greenbrier River 
 
 
Figure 30: Trap locations of the Greenbrier River 
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Tygart Valley River & Upper Pleasant WMA 
The Tygart Valley River (also known as the Tygart River) is a large tributary of the Monongahela River in 
central West Virginia.  Beginning in Pocahontas County, it flows for about 257km north-northwestwardly 
through Randolph, Barbour, Taylor, and Marion counties before joining the West Fork River in the town of 
Fairmont.  The Tygart Valley River connects the Buckhannon River and the Middle Fork River, two of its 
largest tributaries in Barbour County (Figure 31).  In 1938, the river was impounded just upstream of Grafton 
by the U.S. Army Corp of Engineers to form the Tygart Lake.   
Figure 31: Drainage of the Tygart Valley River (Retrieved from www.wikipedia.com on April 1, 2010) (R) 
Photo of the Tygart Valley River in Phillipi, WV with a view of the Phillipi covered bridge (Photo by L. 
Phu) 
 
 
 
A 7km section of the Tygart River from Phillipi to just before Arden was surveyed as well as the Upper 
Pleasant Creek Wetland Complex, adjacent to Tygart Lake in Taylor County.  Six traps on the Tygart River 
and 2 traps in the Upper Pleasant Creek Wetland were set between 19-August-2003 and 21-August-2003 
(Figure 32).  Traps consisted of wire basking traps, hoop traps, and catfish traps (Figure 33).  Despite the 
efforts, no turtles were captured or observed at either location.  This is the only site in the study where no 
turtles were recorded.  It should be noted that in the town of Phillipi there are numerous direct sewage outfall 
pipes with signs that read, “WARNING: Combined sewer overflows, this outfall pipe may discharge 
untreated sewage.  Avoid contact with river after rain…”  (Figure 34) With the record rainfall in the 2003 
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season, one could only speculate whether there was a correlation between raw sewage entering the river as 
indicated by the warning signs and the lack of turtles observed.   
Figure 32: Trap Locations of the Tygart River and Pleasant Creek WMA 
 
 
Figure 33: Photo of the Upper Pleasant Creek Wetland Complex 
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Figure 34: Photos of raw sewer outfall pipe into Tygart River just north of the town of Phillipi. Note: the 
mud caked on the concrete from recent rainfall indicative of a surge in the water levels of the river.   
 
 
4.4 Turtle Species Accounts 
Distributions of turtles were analyzed on both a county and watershed level.  While county records have 
historically been an arbitrary way to note the distribution of species it does not take in to account physical 
attributes and natural barriers in the environment.  Since this study was looking at aquatic turtles, watershed 
maps based on an 8-digit watershed scale distribution (1:250,000 scale) were also included in to the analyses.  
This scale was used because it represents an appropriate coverage of large riverine habitats for aquatic 
turtles.   
 
Twenty-six A. s. spinifera were observed during our survey which more than doubles the records of this 
species in the state.    There are historical records from 14 counties.  During our study they were found in 
Cabell, Calhoun, Mason, and Upshur counties with new county records in Jefferson, Jackson, and Wirt 
(Appendix Map 5).  Surveys on the Little Kanawha River, Buckhannon River, Crooked Creek, Mud River, 
and Mill Creek all resulted in turtle records for this species (Appendix Map 6).  Of the 26 A. s. spinifera 
observed, only 4 were captured in nets.  Of the remaining 22 observed during our visual surveys 13.6 % were 
basking along the shore, 27.3% were basking on logs, and 59 % were seen floating on the surface of the 
water (Figure 35). 
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Figure 35: Basking behaviors of A. s. spinifera 
Apalone s. spinifera 
Basking Behaviors
n=22
13 6
3
Basking along shore
Basking on log
Floating on surface of water
 
C. s. serpentina were the second most abundant turtles observed during our 2002-2003 surveys with a total of 
56 records. However it was the only turtle found in all 14 study sites and was the most abundant turtle 
captured during our study.  There are 53 historical records of Eastern Snapping Turtles from 34 counties 
(Appendix Map 7).  They were found in every single watershed that we surveyed (Appendix Map 8).  Forty-
six of the 56 C. s. serpentina (82.2%) were caught in either a baited trap or a fyke net.  Only 10 of the 56 
(17.8%) C. s. serpentina were observed basking during visual surveys.  Of the 10 that were encountered 
during visual surveys, 1 was observed basking along the shore, 6 were basking on a log, and 3 were floating 
on the surface of the water (Figure 36) 
 
Figure 36: Basking behaviors of C. s. serpentina 
Chelydra s. serpentina
Basking Behaviors
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Floating on surface of water
 
C. p. marginata the second most abundantly observed turtle during our survey with a total of 69 records. 
They were found at 6 of 14 sites, but in very abundant numbers.  There are 24 historical records in 16 
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counties (Appendix Map 9).  They were found in four of the watersheds surveyed.  A C. p. marginata found 
in the Lower Guyandotte was the first record for that watershed (Appendix Map 10).   They were the second 
most abundant turtles caught in baited traps (n=25).   A total of 41 C. p. marginata (59.4%) were found 
during visual surveys.  Of these 41 turtles, 92.6% (n= 38) turtles were found basking on logs with as many as 
4-5 basking on the same log, while only 7.4% (n= 3) were observed floating on the surface of the water 
(Figure 37). A total of 17 C. p. picta were found by M. Watson in his 2002 surveys in Jefferson and Berkeley 
County (Appendix Map 11 & 12) 
 
Figure 37: Basking behaviors of C. p. marginata 
Chrysemys p. marginata
Basking Behavior
n=41
3
38
Basking on log
Floating on surface of water
 
S. odoratus was found at half of our survey locations in 2002 and 2003.  There are 28 historical records in 15 
counties (Appendix Map 13 & 14).  This study yielded 26 new records in 7 counties.  Of the 26 new records, 
18 were caught in baited traps, 2 were caught in a fyke net, and 3 were caught in our basking traps.    The 3 
that were caught in the basking traps were also included in records of basking turtles. Of the 6 that were 
observed basking, 5 (83%) were basking on a log and only one (17%) was found on the surface of the water 
(Figure 38). 
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Figure 38: Basking behaviors of S. odoratus 
Sternotherus odoratus
Basking Behaviors
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Floating on surface of water
 
T.s s. elegans were observed in 3 of our 14 survey sites.  There are 4 historical records from Mason, 
Kanawha, and Wirt Counties and during our surveys they were found in 6 counties including Mason, 
Jackson, and Campbell Counties.  Surveys efforts added 25 new records, and many of them were from 
Crooked Creek, a tributary of the Kanawha River. The majority of records (n=21, 84%) were from visual 
surveys and 4 (16%) were from hoop traps.  Of the visual surveys, 5% were observed basking along the 
shore, 85% were basking on logs, and 10% were floating on the surface of the water (Figure 39).  
 
Figure 39: Basking behaviors of T. s. elegans 
Trachemys s. elegans 
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4.5 New Records Based on Counties & Watershed 
 
Based on records from The West Virginia Biological Survey Museum at Marshall University, The Carnegie 
Institute, and the Smithsonian Institution, there are 155 historical records of 9 riverine turtle species in the 
West Virginia.   This study more than doubled the number of riverine turtle records for the state by 
increasing it 141.3% and adding an additional 219 records.  County distribution of turtles was also expanded 
to 3 counties including Taylor, Barbour, and Upshur that historically did not have records of any of riverine 
turtles (Appendix Map 3). Turtle surveys conducted for the National Park Service in 2002 and by L. Phu in 
2003 were successful at adding 10 new county records for 5 species of turtles in 7 counties (Figure 40 and 
Appendix Map 17).  Turtle surveys were also successful at adding 8 new watershed records for 5 different 
species in 4 different watersheds (Figure 41 and Appendix Map 21).  This study also added new watershed 
records for riverine turtles in the Tygart Valley River, which is one of 7 watersheds in West Virginia that 
historically had no records within the state.   
 
Figure 40: Table of new county records for individual species 
 
County 
Apalone s. 
spinifera 
Chelydra s. 
serpentina 
Chrysemys  
p. picta 
Sternotherus 
odoratus 
Trachemys s. 
elegans 
Calhoun x     
Jackson x   x x 
Jefferson  x x x  
Mason     x 
Summers  x    
Upshur x x    
Wirt x     
 
Figure 41: Table of new watershed records based on species 
Watershed Apalone s. spinifera 
Chelydra s. 
serpentina 
Chrysemys 
p. marginata 
Sternotherus 
odoratus 
Trachemys s. 
elegans 
Tygart Valley x x    
Upper Ohio-Shade x   x x 
Lower Guyandotte   x x  
Conococheague-Opequon    x  
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Records for A. s. spinifera increased by 136.8% with new county records added in Calhoun, Jackson, 
Upshur, and Wirt County.  Apalone s. spinifera had the most new county record of all the species.  New 
records in the Tygart Valley and the Upper Ohio-Shade watersheds were also added.  Chelydra s. Serpentina 
records increased by 105.7% with new county records in Jefferson, Summers, and Upshur County.  New 
records of C. s. serpentina in the Tygart Valley watershed were also found. The second largest percent 
increase of turtle records was for C. p. marginata with a 287.5% increase.  A new watershed record was also 
recorded in the Lower Guyandotte for C. p. marginata. C. p. picta records increased by 113.3% and there 
was a new county record found in Jefferson County. Sternotherus odoratus had a comparatively modest 
percent increase in state records with a 92.9% gain.  New county records were recorded for S. odoratus in 
Jackson and Jefferson County and new watershed records in the Upper Ohio-Shade, Lower Guyandotte, and 
the Conococheague-Opequon watershed.  By far, the highest percent increase in state records was for T. s. 
elegans which had a 625% gain (Figure 42).  New county records for this species were also added in Jackson 
and Mason County (Figure 40) and new a watershed record was added in the Lower Guyandotte Watershed 
(Figure 41). This huge percent increase in records of T. s. elegans is not only testament to its highly adaptive 
nature but also a direct result of its popularity in the pet trade.  Many feral breeding populations have been 
established as a direct result of pet turtles being released back into the wild, and making its natural 
distribution hard to determine (Ernst and Lovich 2009).  
Figure 42: Table of historical and new records of turtle species statewide and percent increase 
 
 Historical Records 
New Records 
from 02’-03 
Totals for Each 
Species 
Percent 
Increased 
Apalone m. mutica 2 0 2 0% 
Apalone s. spinifera 19 26 45 136.8% 
Chelydra s. serpentina 53 56 109 105.7% 
Chrysemys p. marginata 24 69 93 287.5% 
Chrysemys p. picta 15 17 32 113.3% 
Graptemys g. geographica 6 0 6 0% 
Graptemys o. ouachitensis 2 0 2 0% 
Pseudemys c. concinna 2 0 2 0% 
Pseudemys r. rubriventris 0 0 0 0% 
Sternotherus odoratus 28 26 54 92.9% 
Trachemys scripta elegans 4 25 29 625.0% 
Total 155 219 374 141.3% 
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5.0 Discussions and Conclusions 
 
5.1 Trapping Responses and Behaviors 
 
Apalone s. spinifera were one of the most commonly observed during visual surveys and were found with 
this method more than any other sampling method.  Of the 26 records of A. s. spinifera, only 4 (15.4%) were 
captured in baited traps which indicate that despite the abundance of observed turtles, they do not take to 
traps readily (Figure 43 & 44).  This finding is consistent with literature on its natural history indicating that 
its preferred diet is mostly larval insects.  All 5 study sites where A. s. spinifera were found had the habitat 
characteristic that the turtles preferred including large slow moving waters with sandy bottom. The Little 
Kanawha also had areas of extensive sand bars, preferred by A. s. spinifera and this was directly correlated to 
the number of turtles observed on that river; 12 of our 26 records (46%) were found there during the 2003 
season.  
Figure 43: Table of species caught and method used to capture them from Watson’s 2002 Field Data and 
Phu’s 2003 Field Data 
 
 Catfish Hoop Small Fyke 
Large 
Fyke 
Basking 
Trap Visual 
Totals for 
Species 
Apalone s. spinifera 1 3    22 26 
Chelydra s. serpentina 2 32 1 11  10 56 
Chrysemys p. marginata  25  1 2 41 69 
Chrysemys p. picta  15   1 1 17 
Sternotherus odoratus 1 17 2  3 3 26 
Trachemys scripta elegans  4    21 25 
Totals for Each Method 4 96 3 12 6 98 219 
 
 
Chelydra s. serpentina was the second most observed turtle (n=55) but was the most widely caught turtle 
(n=46) (Figure 43).   Chelydra s. serpentina were caught in either a baited trap or a fyke net 82.2% of the 
time.  This percentage is indicative of how opportunistic these turtles can be in searching for food. 
Furthermore, many of these traps also had multiple C. s. serpentina during each trapping session with no 
other species inside the net, despite records of other turtles in the study site.  This suggests that C. s. 
serpentina were not only opportunistic in their search for food but also very aggressive towards other species 
once a food source was found, possibly preventing other species to not enter the net.  The remaining 17.8% 
(n=10) were observed basking during visual surveys.  This percentage is consistent with literature noting that 
they do not often bask outside of water (Boyer 1965, Feuer 1979), and therefore may be less readily seen 
during visual surveys.  The 6 that were basking on a log were observed doing so early in the season from late 
April until Mid-June when water temperatures were colder and therefore may have necessitated turtles to 
basking out of the water.  This behavior is also consistent with research in Canada that noted an increase of 
aerial basking turtles at lower water temperatures.  (Obbard and Brooks 1979).  
 
Figure 44: Graph of species caught and method used to capture them  
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Chrysemys p. marginata were the most widely observed turtles in this study (n=68) (Figure 43).     They 
were the second most abundantly caught turtles in traps which show that they are also opportunistic feeders.  
It should be noted that there are no records of C. p. marginata and C. s. serpentina caught in the same trap 
which indicates an avoidance of these 2 species.  Based on the larger size of C. s. serpentina and their very 
aggressive nature it could be hypothesized that presence of C. s. serpentina in a trap would prevent other 
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species from entering.  Additional research would be needed to confirm this.  Chrysemys p. marginata were 
also found in a variety of habitats including large rivers, smaller creeks, lakes, ponds, and wetlands.  Much 
like the C. s. serpentine they are both opportunistic in their diet and their habitat which is reason why both 
were found so abundantly in our surveys.    Records of C. p. picta were not found in the 2003 surveys 
because survey areas did not cover the range of this subspecies.   
 
While the S. odoratus are also widespread and opportunistic feeders like Chelydra and Chrysemys species, 
they were not caught as abundantly in hoop traps as expected in many of these sites.  This is because they 
were smaller and may have been able to escape from the larger traps.  In addition, they are primarily bottom 
feeders and probe the soft substrates for carrion and prey.  Hoop traps that were set in deeper waters that 
prevented them from touching the bottom did not yield any S. odoratus.  They were only caught in hoop 
traps at sites with shallow waters when the traps were able to touch the substrate.    Sternotherus odoratus 
were caught in basking traps more often than any other species and this is most likely due to the small size of 
the turtle relative to the size of the basking trap.  Since S. odoratus were smaller in size it was more likely 
that they would fall into the trap than other larger turtles, if the trap was well positioned. Sternotherus 
odoratus and C. s. serpentina were observed with 5 different techniques, the most of any species.   
 
Trachemys s. elegans are also opportunistic feeders, however they were not found in great abundance in our 
hoop traps.  It should be noted that C.s. serpentina were also found in every single survey location and are 
very aggressive.  Perhaps T. s. elegans, like many other turtle species had a strong avoidance behavior of C. 
s. serpentina and will not enter traps already occupied by them.    
.  
5.2 Species Not Found 
 
Rainfall was higher than normal in 2003 across the mountain state (Schumacher and Johnson 2006) which 
would have resulted in fewer turtles being observed basking. This may have affected overall number of 
turtles found.  This study did not result in any records for A. m. mutica, P. c. concinna, P. rubriventris, G.s g. 
geographica, and G. o. ouachitensis.  Apalone m. mutica have never been very well documented in the state 
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and were not found during our surveys potentially because of its restricted range.  The species is considered 
extirpated in Pennsylvania where it was once found in the Allegheny River (Hulse et al 2001).   
 
Survey efforts did not yield any new records of any Pseudemys species in the state.  This is because of either 
their restricted range in West Virginia or because of its small population.  Historically there are only 2 
records of P. c. concinna and no record of P. rubriventris and in very limited counties and watersheds 
(Appendix Map 18 and 19).  During studies of the National Capital Parks including the Chesapeake and Ohio 
Canal area near Harper’s Ferry, West Virginia (Pauley, Watson, Mitchell 2005), P. rubriventris was 
observed basking in Antietam Creek in Maryland just across from the West Virginia state line, so they most 
likely occur in West Virginia as well.    
 
No records of Graptemys species were found in surveys as well.  There are only 2 records of G. o. 
ouachitensis in the state from Wirt County.  Of the few records of G. g. geographica, some were dated back 
to the 40’s and 60’s, with only a few from the 90’s and one from after 2000.  All of the records were from the 
Greater Kanawha and Little Kanawha watershed.    This suggests a very limited distribution of this genus.    
Graptemys o. ouachitensis and G. g. geographica are both highly elusive species that do not take to baited 
traps readily and retreat to the safety of deeper waters quickly when basking.  They prefer large deep bodies 
of water making the deployment of fyke nets very difficult.  Research has shown that Graptemys species 
require relatively clean waterways where mollusk species thrive (Ernst, Lovich and Barbour 1994).  Whether 
the lack of Graptemys records was due to the degradation of habitat that supports its prey source or because 
of its elusive nature is yet to be determined.  Additional research is necessary to answer this.   
 
Recent research by A.D. Smith (2008) examining mitochondrial base pairs by of 64 G.o. ouachitensis has 
shed some light on causes of 2 disjunct populations of this species in the Scioto River in Ohio and the 
Kanawha and Little Kanawha River in West Virginia (Figure 45). The study suggested that a vicariance 
event such as glaciations during the Pleistocene Epoch and later a dispersal event may have contributed to 
the distribution patterns of Graptemys o. ouachitensis.  It is very plausible that G. o. ouachitensis once 
inhabited the ancient Teays River that flowed through southwest West Virginia to Ohio, Indiana and Illinios 
and eventually emptied into the Mississippi River (Figure 46).  During the Pleistocene glaciation there were 
large continental ice sheets.  Their eventual melting would have caused lakes to form along the Teays River 
and its tributaries. Overflow of these lakes into the nearby, lower valleys would have caused large floods and 
new rivers to form, including the Ohio and Scioto rivers, where disjunct populations of Graptemys o. 
ouachitensis currently occur. The dissection and eventual loss of the ancient Teays River by glaciers and the 
eventual meltwater (Sullivan 1983) would have caused a physical barrier that separated populations of 
Graptemys o. ouachitensis.  The lack of genetic differentiation within Smith’s study group and the 
distribution of the species suggest a subsequent dispersal of the disjunct population after a vicariance event 
such as the Pleistocene glaciation (Smith 2008).   
 
Figure 45: Distribution of Graptemys o. ouachitensis (From Ernst & Lovich 2009), showing 2 disjunct 
populations: one in the Scioto River in Ohio and the Great Kanawha and Little Kanawha River in West 
Virginia.   
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Figure 46: Approximate route of the ancient Teays River (From Wikipedia.com) 
 
 
 
5.3 Sexual Dimorphism in Select Species  
 
Data of all turtles captured (Appendix C) were analyzed and average sizes of males and females of each 
species were calculated (Appendix B).  For species where the sample size was greater than 15, differences in 
sizes between males and females were examined.  Scatter graphs of carapace length versus carapace width 
was plotted for male and female C. s. serpentina, S. odoratus, C. p. marginata, and C.p. picta.   
 
Size differences in male and female C. s. serpentina were found.  Males were generally larger, reaching a 
maximum carapace length of 362mm while the largest female had a carapace length of 187mm (Figure 47).  
The differences in sizes of males and females are explained in a study in Iowa by Christiansen and Burken 
(1979).  Males grew at a faster rate than females during years 5, 6, and 7 and continued to after year 35.  
Female growth rates were shown to decline with the start of sexual maturation between years 4 and 7 and 
they only exhibited slight growth after year 20.    
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Figure 47: Graphs of carapace length and width in male and female C.s. serpentina 
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In both subspecies of Chrysemys picta differences in size of males and females captured in our study were 
found (Figure 48 & 49).  Adult females were generally larger compared to adult males of the same species 
which is consistent with research (J.W. Gibbons and J.E. Lovich 1990).  No distinct differences were seen in 
male and female Sternotherus odoratus.   
 
Figure 48: Graphs of carapace length and width in male and female Chrysemys p. picta 
 
 
60
Chrysemys p. picta
100
110
120
130
140
150
160
80 90 100 110 120 130 140 150 160
Plastron Length (mm)
C
ar
ap
ac
e 
Le
ng
th
 (m
m
)
Male Female
 
Figure 49: Graphs of carapace length and width in male and female Chrysemys p. marginata 
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5.4 Trapping Efficiency & Effectiveness 
The method that yielded the most turtles in the least amount of time is visual surveys.  This method, 
however, is limited in its utility for research plans where live capture and measurements of turtles are 
required.  This technique would be the most effective and least expensive method if only presence/absence 
data is needed, but would require someone trained at identifying turtle species from a distance.  This method 
was evaluated separately from live captures because the trap hours do not reflect the actual amount of hours 
actively surveying.  Typically, traps are set and checked the following day and the amount of time actually 
spent working is only a fraction of the hours the trap is effective.   
 
For live capture techniques, the percent efficiency of survey methods was evaluated based on the total 
number of turtles observed or caught divided by the total number of hours spent conducting each method.   
Hoop traps were the most efficient live capture technique for surveying turtles and yielded 95 turtles (Figure 
50).  These types of traps are affordable, collapsible, easily transported and are effective at catching a variety 
of species.  Large fyke nets and D-ring fyke nets followed in efficiency rates.  These nets are recommended 
for use where wading is possible and function best when the fykes are able to touch the substrate.  
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Furthermore, the large size and bulky nature make them cumbersome to set up from a boat and the nets are 
also more expensive than hoop nets.   
 
Figure 50: Graph of trapping efficiency rate of various trapping methods 
3 Turtles
3 Turtles
96 Turtles
4Turtles
12 Turtles
0
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
Catfish Hoop Large Fyke Small Fyke Basking 
Survey Technique
 E
ffi
ci
en
cy
 R
at
e 
= 
# 
Tu
rt
le
s/
Tr
ap
 H
ou
rs
 
The least efficient method is basking traps.  Although, very inexpensive, these traps require a lot of time and 
effort to determine best possible basking sites and to acclimate the turtles to their presence. Furthermore, 
river flow can cause the mouth of the basking trap to narrow or close and prevent them from being effective.  
Mostly stinkpots were captured in basking traps and that this was mostly due to the size of our traps.  
Although a trap that was 1.0m x 0.7m was large enough to capture larger basking turtles, the probability for 
doing so decreased, because turtles may have been large enough evade the relatively smaller traps.  It is 
recommended that a basking trap be at least 4-5 times larger than average size of the target species.  
Furthermore, basking traps only temporarily captured turtles.  Any delays may result in turtles escaping from 
the trap.   
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5.5 Trapping Recommendations 
This research gave me much insight into the best techniques to survey for each species.  The most efficient 
method of trapping for most species is hoop traps.  When baited with any type of cat food, dog food, or 
canned fish product it was successful at capturing a large amount of opportunistic feeders. I would 
recommend using them when the target species are C. s. serpentina, C.s p. marginata, C.s p. picta. S. 
odoratus.   
 
Any trap that has a wing can be effective at intercepting the movement of turtles and capturing them, 
depending on the movement pattern of the species and time of year.   It is recommended that fyke nets be 
used at least 3-4 weeks after turtles emerge from hibernation and become more active feeding, breeding, and 
nesting.  Large fyke nets are recommended for use only at sites where wading is possible.  Their large size 
and bulky winds make deployment via canoe or small boat very cumbersome.   Due to the small size, the D-
ring fyke nets are recommended for trap sites that are accessed via boat with via wading in shallow waters.  
Their D-ring design makes them most effective when the bottom on the hoop is flush against the substrate.  
This design and its small funnel size make it effective for catching S. odoratus since they are small bottom 
feeders.   
 
Simple basking traps were not as effective at capturing turtles during the study.   Since they are only 
designed to temporarily hold turtles, it is possible that turtles can escape capture.  If used, it is recommended 
that simple basking traps be at least 4-5 times larger than the target species and be left for at least 4-5 days to 
acclimate turtles to its presence.  They are not recommended in rivers with moderate to fast currents, as the 
extra force of the water can cause the opening of the trap to close.  This may be fixed in slower currents by 
propping the opening with a sturdy wire or stick.   
 
More elaborate basking traps are more effective at capturing basking turtles, however they can prove to be 
cumbersome.  These traps are recommended for projects with established, long term sites where turtles are 
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better able to acclimate to them.  Additional survey technique recommendations for select turtle species are 
recommended in Figure 51.   
Figure 51: Recommended survey techniques for selected aquatic turtle species in West Virginia  
 
R= Recommended 
P= Possible Catfish Hoop 
Small 
Fyke 
Large 
Fyke 
Basking 
Trap Visual
Apalone s. spinifera P P  P P R 
Chelydra s. serpentina  R  R   
Chrysemys p. marginata  R  R P R 
Chrysemys p. picta  R  R   
Sternotherus odoratus P R R R P  
Trachemys scripta elegans  P  R  R 
 
5.6 Conclusions 
This research is one of the first in the state to attempt to survey riverine turtles on a wide scale basis.  This 
was accomplished by conducting an extensive review of historical records to determine gaps in information.  
In the process, many historical records that were collected before the availability of Geographic Information 
System, were given spatially referenced data based on the field notes.  This is the first time that many of 
these records were digitally mapped.  Field surveys were conducted to fill gaps in data on a species, county, 
and watershed level.  Our efforts resulted in turtle records for 3 counties and one watershed that had never 
before had any records of riverine turtles.  It also resulted in 10 new county records and 8 new watershed 
records for for 5 different species.  These efforts more than doubled the total number of turtle records in the 
state.  For species such as the C. s. marginata and T. s. elegans, our survey was able to at least triple the 
number of records in the state.  Since turtles are long-lived animals, this data provides wildlife managers and 
researchers with baseline information necessary to properly manage their habitats in the future.  Degradation 
of our waterways and long term environmental health issues may be identified by comparing the abundance 
and distribution of turtle species over time.  Declines in these species can provide compelling evidence of 
environmental degradation.  A few of these turtle species are common and widespread and are testament to 
their successful and adaptive ways.  It is important to keep these common species common.   
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Appendix A: Table of Trap Site Locations.  All trap location recorded on NAD83 Map Datum using UTM 
data points in Zone 17.  Traps deployed in Spring of 2002 were a part of an Amphibian and Reptile 
Inventory of Parks in the National Capital Region (Pauley, Watson, and Mitchell 2005) and Traps 
deployed in Fall of 2002 to 2003 were part of Phu’s Study sites.   
 
Location County Date Deployed Northing Easting 
At the intersection of the Ohio and Guyandotte River Cabell 7/5/2003 4254621 378509 
Buckhannon River, WVWC Public Stream Access Site Upshur 6/25/2003 4316341 568068 
Buckhannon River, WVWC Public Stream Access Site Upshur 6/25/2003 4315562 568030 
Buckhannon River, WVWC Public Stream Access Site Upshur 6/25/2003 4314799 567650 
Buckhannon River, WVWC Public Stream Access Site Upshur 6/25/2003 4311626 566644 
Buckhannon River, WVWC Public Stream Access Site Upshur 6/25/2003 4311247 566538 
Buckhannon River, WVWC Public Stream Access Site Upshur 6/25/2003 4312279 566361 
Buckhannon River, WVWC Public Stream Access Site Upshur 6/26/2003 4311662 566663 
Buckhannon River, WVWC Public Stream Access Site Upshur 6/26/2003 4313744 566950 
Buckhannon River, WVWC Public Stream Access Site Upshur 6/26/2003 4312269 566362 
Buckhannon River, WVWC Public Stream Access Site Upshur 6/26/2003 4313651 566824 
Buckhannon River, WVWC Public Stream Access Site Upshur 6/26/2003 4313771 566923 
Buckhannon River, WVWC Public Stream Access Site Upshur 6/26/2003 4314173 567278 
Bunker Hill Berkeley 6/10/2002 4360435 731399 
Crab Creek, off Route 2 Mason 6/25/2003 4287437 397430 
Crab Creek, off Route 2 Mason 6/26/2003 4287363 397476 
Crab Creek, off Route 2 Mason 6/26/2003 4287414 397417 
Crab Creek, off Route 2 Mason 6/26/2003 4287437 397433 
Crab Creek, off Route 2 Mason 6/26/2003 4287647 397448 
Crab Creek, off Route 2 Mason 6/27/2003 4287643 397475 
Crab Creek, off Route 2 Mason 6/27/2003 4287643 397475 
Crooked Creek (tributary of Little Kanawha River) Mason 8/7/2003 4299429 401175 
Crooked Creek (Tributary of Little Kanawha River) Mason 8/7/2003 4299250 401765 
Crooked Creek (Tributary of Little Kanawha River) Mason 8/7/2003 4299250 401765 
Crooked Creek (Tributary of the Kanawha River) Mason 7/30/2003 4310914 476242 
Crooked Creek (Tributary of the Kanawha River) Mason 7/30/2003 4299408 401705 
Greenbottom WMA Cabell 7/18/2002 4271802 390976 
Greenbottom WMA Cabell 7/18/2002 4271802 390976 
Little Kanawha River between Creston and Sanoma Wirt 7/17/2003 4313225 474958 
Little Kanawha River between Creston and Sanoma Wirt 7/17/2003 4313401 473730 
Little Kanawha River between Creston and Sanoma Wirt 7/17/2003 4312614 472707 
Little Kanawha River between Creston and Sanoma Wirt 7/18/2003 4313401 473730 
Little Kanawha River between Creston and Sanoma Wirt 7/18/2003 4313635 473817 
Little Kanawha River between Creston and Sanoma Wirt 7/18/2003 4312810 472089 
Little Kanawha River between Glenville and Grantsville Gilmer 7/15/2003 4305307 496817 
Little Kanawha River between Glenville and Grantsville Calhoun 7/15/2003 4365750 493380 
Little Kanawha River between Glenville and Grantsville Gilmer 7/16/2003 4307421 501358 
Little Kanawha River between Glenville and Grantsville Calhoun 7/16/2003 4305511 498760 
Little Kanawha River between Glenville and Grantsville Calhoun 7/16/2003 4305290 496823 
Lower Greenbrier River Summers 8/12/2003 4165417 521179 
Lower Greenbrier River Summers 8/12/2003 4164866 521435 
Mill Creek (tributary of Ohio River) Jackson 8/6/2003 4302056 428859 
Mill Creek (tributary of Ohio River) Jackson 8/7/2003 4301644 428465 
Mill Creek (tributary of Ohio River) Jackson 8/7/2003 4303399 426847 
Mill Creek (tributary of Ohio River) Jackson 8/7/2003 4302475 428488 
Mill Creek (tributary of Ohio River) Jackson 8/7/2003 4303648 426879 
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Location County Date Deployed Northing Easting 
Mill Creek (tributary of Ohio River) Jackson 8/7/2003 4303643 426830 
Mill Creek (tributary of Ohio River) Mason 8/7/2003 4301932 428794 
Mill Creek (tributary of the Ohio River) Jackson 8/5/2003 4302547 428722 
Mill Creek (Tributary of the Ohio River) Jackson 8/5/2003 4302538 428640 
Mill Creek (Tributary of the Ohio River) Jackson 8/5/2003 4303384 427734 
Mill Creek (Tributary of the Ohio River) Jackson 8/5/2003 4303644 426882 
Mill Creek (Tributary of the Ohio River) Jackson 8/5/2003 4305098 432459 
Mill Creek (Tributary of the Ohio River) Jackson 8/6/2003 4303970 426874 
Mill Creek (Tributary of the Ohio River) Jackson 8/6/2003 4303365 427713 
Mill Creek (Tributary of the Ohio River) Jackson 8/6/2003 4303232 427543 
Mill Creek (Tributary of the Ohio River) Jackson 8/6/2003 4303460 426825 
Mill Creek (Tributary of the Ohio River) Jackson 8/6/2003 4303644 426879 
Mud River, COE Site #4, Behind Middle School Cabell 10/1/2002 4251254 400595 
Mud River, COE Site #6, Behind Middle School Cabell 5/30/2003 4254588 401553 
Mud River, COE Site #7, Oxbow Cabell 4/23/2003 4254468 401710 
On the banks of the Little Kanawha River Calhoun 7/16/2003 4307886 491837 
On the Guyandotte River, near Special Metals Plant Cabell 7/5/2003 4252772 378165 
R. Wm Isherwood Farm Berkeley 6/11/2002 4360391 751407 
R. Wm Isherwood Farm Berkeley 6/11/2002 4360391 751407 
Ranier Pond (Doug & Cindy Ranier) Berkeley 6/11/2002 4370128 750445 
Shenandoah River, Moulton Park Jefferson 6/14/2002 4349277 257889 
Shenandoah River, Moulton Park Jefferson 6/14/2002 4349277 257889 
Shennandoah River; Shannondale Springs WMA Jefferson 6/14/2002 4345505 256032 
Turkey Run Lake and Creek Jackson 8/6/2003 4313507 433128 
Turkey Run Lake and Creek Jackson 8/6/2003 4313507 433461 
Turkey Run Lake and Creek Jackson 8/6/2003 4313316 433464 
Turkey Run Lake and Creek Jackson 8/6/2003 4313324 433411 
Turkey Run Lake and Creek Jackson 8/6/2003 4313450 433549 
Turkey Run Lake and Creek Jackson 8/6/2003 4313471 433526 
Tygart River (Starting in Phillipi and floating north) Barbour 8/19/2003 4334814 582934 
Tygart River (Starting in Phillipi and floating north) Barbour 8/19/2003 4335049 583139 
Tygart River (Starting in Phillipi and floating north) Barbour 8/19/2003 4335227 584016 
Tygart River (Starting in Phillipi and floating north) Barbour 8/19/2003 4335770 554080 
Tygart River (Starting in Phillipi and floating north) Barbour 8/19/2003 4337111 583991 
Tygart River (Starting in Phillipi and floating north) Barbour 8/19/2003 4335692 585037 
Tygart Lake Wetland Taylor 8/19/2003 4344240 581787 
Tygart Lake Wetland Taylor 8/19/2003 4344242 581781 
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Appendix B: Records of all turtle species observed in 2003 surveys. All spatial data was recorded in UTM, map datum NAD83, zone 17.   
 
County Date Northing Easting Location Scientific name # Sex life stage Notes 
Cabell 5/31/2003 4254468 401710 Mud River, COE Site #7, Oxbow Apalone s. spinifera 1 Unknown Adult Floating on waters surface 
Cabell 4/23/2003 4254468 401710 Mud River, COE Site #7, Oxbow Apalone s. spinifera 3 Unknown Adult Floating on waters surface 
Cabell 4/23/2003 4254468 401710 Mud River, COE Site #7, Oxbow Apalone s. spinifera 2 Unknown Adult Basking on waters edge 
Cabell 4/24/2003 4254468 401710 Mud River, COE Site #7, Oxbow Apalone s. spinifera 2 Unknown Adult Floating on waters surface 
Cabell 4/24/2003 4254468 401710 Mud River, COE Site #7, Oxbow Apalone s. spinifera 1 Unknown Adult Basking on waters edge 
Calhoun 7/15/2003 4365750 493380 
Little Kanawha River between Glenville 
and Grantsville Apalone s. spinifera 1 Unknown Adult Dead on Stream Access Ramp 
Calhoun 7/16/2003 4305290 496823 
Little Kanawha River between Glenville 
and Grantsville Apalone s. spinifera 1 Male Adult Caught in Large Hoop Trap 
Jackson 8/5/2003 4305098 432459 Mill Creek (Tributary of the Ohio River) Apalone s. spinifera 1 Unknown Adult Basking on Log 
Jackson 8/6/2003 4303970 426874 Mill Creek (Tributary of the Ohio River) Apalone s. spinifera 1 Unknown Adult Basking on Log 
Jackson 8/6/2003 4303232 427543 Mill Creek (Tributary of the Ohio River) Apalone s. spinifera 1 Unknown Adult Basking on Log 
Jackson 8/6/2003 4303644 426879 Mill Creek (Tributary of the Ohio River) Apalone s. spinifera 1 Unknown Adult Basking on Log 
Mason 7/30/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Apalone s. spinifera 1 Unknown Adult Basking on Log 
Upshur 6/26/2003 4313744 566950 
Buckhannon River, WVWC Public 
Stream Access Site Apalone s. spinifera 1 Unknown Adult 
Basking on Log near trap at 
10:00 
Wirt 7/17/2003 4313225 474958 
Little Kanawha River between Creston 
and Sanoma Apalone s. spinifera 1 Unknown Adult Swimming at surface of water 
Wirt 7/17/2003 4313401 473730 
Little Kanawha River between Creston 
and Sanoma Apalone s. spinifera 5 Unknown Adult Swimming at surface of water 
Wirt 7/17/2003 4312614 472707 
Little Kanawha River between Creston 
and Sanoma Apalone s. spinifera 1 Unknown Adult Swimming at surface of water 
Wirt 7/18/2003 4313401 473730 
Little Kanawha River between Creston 
and Sanoma Apalone s. spinifera 1 Female Adult Caught in Large Hoop Net 
Wirt 7/18/2003 4313635 473817 
Little Kanawha River between Creston 
and Sanoma Apalone s. spinifera 1 Male Adult Caught in Catfish Trap 
Wirt 7/18/2003 4312810 472089 
Little Kanawha River between Creston 
and Sanoma Apalone s. spinifera 1 Female Adult Caught in Large Hoop Net 
Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chelydra s. serpentina 1 Unknown Subadult Caught in Large Hoop Trap 
Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chelydra s. serpentina 1 Unknown Subadult Caught in Large Hoop Trap 
Cabell 7/5/2003 4254621 378509 
At the intersectionof the Ohio and 
Guyandotte River Chelydra s. serpentina 1 Unknown Adult Basking on log 
Cabell 7/18/2002 4271802 390976 Greenbottom WMA Chelydra s. serpentina 1 Unknown Adult Caught in Large Hoop Trap 
Cabell 7/18/2002 4271802 390976 Greenbottom WMA Chelydra s. serpentina 1 Unknown Adult Caught in Large Hoop Trap 
Cabell 4/25/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chelydra s. serpentina 1 Male Adult Caught in Large Fyke Net 
Cabell 4/25/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chelydra s. serpentina 1 Male Adult Caught in Large Fyke Net 
Cabell 4/25/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chelydra s. serpentina 1 Male Adult Caught in Large Fyke Net 
Cabell 4/25/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chelydra s. serpentina 1 Female Adult Caught in Large Fyke Net 
Cabell 4/25/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chelydra s. serpentina 1 Male Adult Caught in Large Fyke Net 
Cabell 5/17/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chelydra s. serpentina 1 Male Adult Caught in Large Fyke Net 
Cabell 5/17/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chelydra s. serpentina 1 Female Adult Caught in Large Fyke Net 
Cabell 5/30/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chelydra s. serpentina 2 Unknown Adult Floating on waters surface 
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County Date Northing Easting Location Scientific name # Sex life stage Notes 
Cabell 5/31/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chelydra s. serpentina 1 Male Adult Caught in Large Fyke Net 
Cabell 5/31/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
Cabell 5/31/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
Cabell 5/31/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
Cabell 4/25/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chelydra s. serpentina 1 Unknown Adult Caught in Large Fyke Net 
Calhoun 7/16/2003 4305511 498760 
Little Kanawha River between Glenville 
and Grantsville Chelydra s. serpentina 1 Female Adult Caught in Large Hoop Net 
Gilmer 7/15/2003 4305307 496817 
Little Kanawha River between Glenville 
and Grantsville Chelydra s. serpentina 1 Unknown Adult Basking along Mud Bank 
Jackson 8/7/2003 4303652 426847 Mill Creek (tributary of Ohio River) Chelydra s. serpentina 1 Unknown Adult Basking on Log 
Jackson 8/6/2003 4313471 433526 Turkey Run Lake and Creek Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
Jefferson 6/14/2002 4349277 257889 Shenandoah River, Moulton Park Chelydra s. serpentina 1 Unknown Subadult Caught in Large Hoop Trap 
Jefferson 6/14/2002 4345505 256032 
Shennandoah River; Shannondale 
Springs WMA Chelydra s. serpentina 1 Unknown Subadult Caught in Catfish Trap 
Jefferson 6/14/2002 4345505 256032 
Shennandoah River; Shannondale 
Springs WMA Chelydra s. serpentina 1 Unknown Subadult Caught in Catfish Trap 
Mason 6/26/2003 4287363 397476 Crab Creek, off Route 2 Chelydra s. serpentina 1 Unknown Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287363 397476 Crab Creek, off Route 2 Chelydra s. serpentina 1 Unknown Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287363 397476 Crab Creek, off Route 2 Chelydra s. serpentina 1 Unknown Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287647 397448 Crab Creek, off Route 2 Chelydra s. serpentina 1 Unknown Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287647 397448 Crab Creek, off Route 2 Chelydra s. serpentina 1 Female Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287647 397448 Crab Creek, off Route 2 Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287647 397448 Crab Creek, off Route 2 Chelydra s. serpentina 1 Unknown Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287647 397448 Crab Creek, off Route 2 Chelydra s. serpentina 1 Male Adult 
Caught in Large Hoop Trap; 
fishhook remvd 
Mason 6/27/2003 4287643 397475 Crab Creek, off Route 2 Chelydra s. serpentina 1 Female Adult Caught in Large Hoop Trap 
Summers 8/12/2003 4164866 521435 Lower Greenbrier River Chelydra s. serpentina 1 Unknown Adult Escaped from Large Hoop Trap 
Upshur 6/26/2003 4311662 566663 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Male Adult Caught in Fyke Net 
Upshur 6/26/2003 4311662 566663 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Male Adult Caught in Fyke Net 
Upshur 6/26/2003 4312269 566362 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
Upshur 6/26/2003 4312269 566362 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
Upshur 6/26/2003 4313651 566824 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Female Adult Caught in Large Hoop Trap 
Upshur 6/26/2003 4313651 566824 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
Upshur 6/26/2003 4313651 566824 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
Upshur 6/26/2003 4313651 566824 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
Upshur 6/26/2003 4313771 566923 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
Upshur 6/26/2003 4313771 566923 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
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Upshur 6/26/2003 4314173 567278 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
Upshur 6/26/2003 4314173 567278 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Male Adult Caught in Large Hoop Trap 
Upshur 6/26/2003 4314173 567278 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Female Adult Caught in Large Hoop Trap 
Upshur 6/26/2003 4314173 567278 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Female Adult Caught in Large Hoop Trap 
Upshur 6/25/2003 4316341 568068 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Unknown Adult Basking on Log at 12:25 
Upshur 6/25/2003 4315562 568030 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Unknown Adult Basking on Log at 13:15 
Upshur 6/25/2003 4314799 567650 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Unknown Adult Basking on Log at 13:25 
Upshur 6/25/2003 4311626 566644 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Unknown Adult Basking in the  
Upshur 6/25/2003 4312279 566361 
Buckhannon River, WVWC Public 
Stream Access Site Chelydra s. serpentina 1 Unknown Adult Basking on log at 16:18 
Cabell 7/18/2002 4271802 390976 Greenbottom WMA Chrysemys p. marginata 1 Male Adult Caught in Large Hoop Trap 
Cabell 7/18/2002 4271802 390976 Greenbottom WMA Chrysemys p. marginata 1 Male Adult Caught in Large Hoop Trap 
Cabell 7/18/2002 4271802 390976 Greenbottom WMA Chrysemys p. marginata 1 Male Adult Caught in Large Hoop Trap 
Cabell 5/31/2003 4254468 401710 Mud River, COE Site #7, Oxbow Chrysemys p. marginata 1 Female Adult Caught in Large Fyke Net 
Jackson 8/7/2003 4302475 428488 Mill Creek (tributary of Ohio River) Chrysemys p. marginata 1 Unknown Adult 
Caught in Basking Trap, 
escaped 
Jackson 8/7/2003 4303648 426879 Mill Creek (tributary of Ohio River) Chrysemys p. marginata 1 Female Adult Caught in Basking Trap 
Jackson 8/7/2003 4303643 426830 Mill Creek (tributary of Ohio River) Chrysemys p. marginata 1 Unknown Adult Swimming at surface of water 
Jackson 8/5/2003 4302547 428722 Mill Creek (tributary of the Ohio River) Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Jackson 8/5/2003 4302538 428640 Mill Creek (Tributary of the Ohio River) Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Jackson 8/5/2003 4303384 427734 Mill Creek (Tributary of the Ohio River) Chrysemys p. marginata 3 Unknown Adult 3 Basking on Log 
Jackson 8/5/2003 4303644 426882 Mill Creek (Tributary of the Ohio River) Chrysemys p. marginata 3 Unknown Adult 3 Basking on Log 
Jackson 8/6/2003 4303365 427713 Mill Creek (Tributary of the Ohio River) Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Jackson 8/6/2003 4303644 426879 Mill Creek (Tributary of the Ohio River) Chrysemys p. marginata 4 Unknown Adult Basking on 2 nearby logs 
Jackson 8/6/2003 4313507 433128 Turkey Run Lake and Creek Chrysemys p. marginata 2 Unknown Juvenile 2 Juveniles basking on Log 
Jackson 8/6/2003 4313507 433461 Turkey Run Lake and Creek Chrysemys p. marginata 3 Unknown Juvenile Basking on Log 
Jackson 8/6/2003 4313316 433464 Turkey Run Lake and Creek Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Jackson 8/6/2003 4313324 433411 Turkey Run Lake and Creek Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Jackson 8/6/2003 4313450 433549 Turkey Run Lake and Creek Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Mason 6/26/2003 4287363 397476 Crab Creek, off Route 2 Chrysemys p. marginata 1 Male Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287363 397476 Crab Creek, off Route 2 Chrysemys p. marginata 1 Male Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287363 397476 Crab Creek, off Route 2 Chrysemys p. marginata 1 Female Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287363 397476 Crab Creek, off Route 2 Chrysemys p. marginata 1 Female Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287363 397476 Crab Creek, off Route 2 Chrysemys p. marginata 1 Female Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287363 397476 Crab Creek, off Route 2 Chrysemys p. marginata 1 Male Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287647 397448 Crab Creek, off Route 2 Chrysemys p. marginata 1 Female Adult Caught in Large Hoop Trap 
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Mason 6/26/2003 4287647 397448 Crab Creek, off Route 2 Chrysemys p. marginata 1 Female Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287647 397448 Crab Creek, off Route 2 Chrysemys p. marginata 1 Unknown Adult Caught in Large Hoop Trap 
Mason 6/25/2003 4287437 397430 Crab Creek, off Route 2 Chrysemys p. marginata 1 Male Adult Caught in Large Hoop Trap 
Mason 6/27/2003 4287643 397475 Crab Creek, off Route 2 Chrysemys p. marginata 1 Female Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287437 397433 Crab Creek, off Route 2 Chrysemys p. marginata 1 Female Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287437 397433 Crab Creek, off Route 2 Chrysemys p. marginata 1 Female Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287437 397433 Crab Creek, off Route 2 Chrysemys p. marginata 1 Female Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287437 397433 Crab Creek, off Route 2 Chrysemys p. marginata 1 Female Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287437 397433 Crab Creek, off Route 2 Chrysemys p. marginata 1 Female Adult 
Caught in Large Hoop Trap; 
leeches 
Mason 6/27/2003 4287647 397448 Crab Creek, off Route 2 Chrysemys p. marginata 1 Male Adult Caught in Large Hoop Trap 
Mason 6/27/2003 4287647 397448 Crab Creek, off Route 2 Chrysemys p. marginata 1 Female Adult Caught in Large Hoop Trap 
Mason 8/7/2003 4299429 401175 
Crooked Creek (tributary of Little 
Kanawha River) Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Mason 8/7/2003 4299250 401765 
Crooked Creek (Tributary of Little 
Kanawha River) Chrysemys p. marginata 1 Unknown Juvenile Basking on Log 
Mason 7/30/2003 4310914 476242 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 2 Unknown Juvenile 
Floating near the surface of the 
water 
Mason 7/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Mason 7/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Mason 7/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 2 Unknown Juvenile 2 basking on Log 
Mason 7/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 1 Female Adult Caught in Large Hoop Trap 
Mason 8/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 1 Female Adult 
Caught in Large Hoop Trap, 
sloughing scutes 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 3 Unknown Juvenile 3 Juveniles Basking on Log 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 1 Female Adult Basking on Log 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 1 Unknown Juvenile Basking on Log 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 1 Female Adult Basking on Log 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Chrysemys p. marginata 1 Male Adult Caught in Large Hoop Trap 
Mason 8/7/2003 4301932 428794 Mill Creek (tributary of Ohio River) Chrysemys p. marginata 1 Unknown Adult Basking on Log 
Berkeley 6/10/2002 4360435 731399 Bunker Hill Chrysemys p. picta 1 Female Adult 
Found Dead on Road, w/ 6 
eggs 
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Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chrysemys p. picta 1 Female Adult Caught in Large Hoop Trap 
Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chrysemys p. picta 1 Male Adult Caught in Large Hoop Trap 
Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chrysemys p. picta 1 Female Adult Caught in Large Hoop Trap 
Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chrysemys p. picta 1 Female Adult Caught in Large Hoop Trap 
Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chrysemys p. picta 1 Female Adult Caught in Large Hoop Trap 
Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chrysemys p. picta 1 Male Adult Caught in Large Hoop Trap 
Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chrysemys p. picta 1 Female Adult Caught in Large Hoop Trap 
Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chrysemys p. picta 1 Female Adult Caught in Large Hoop Trap 
Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chrysemys p. picta 1 Female Adult Caught in Large Hoop Trap 
Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chrysemys p. picta 1 Female Adult Caught in Large Hoop Trap 
Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chrysemys p. picta 1 Female Adult Caught in Large Hoop Trap 
Berkeley 6/11/2002 4360391 751407 R. Wm Isherwood Farm Chrysemys p. picta 1 Male Adult Caught in Large Hoop Trap 
Berkeley 6/11/2002 4370128 750445 Ranier Pond (Doug & Cindy Ranier) Chrysemys p. picta 1 Female Adult Caught in Large Hoop Trap 
Jefferson 6/14/2002 4349277 257889 Shenandoah River, Moulton Park Chrysemys p. picta 1 Male Adult Caught in Large Hoop Trap 
Jefferson 6/14/2002 4349277 257889 Shenandoah River, Moulton Park Chrysemys p. picta 1 Male Adult Caught in Large Hoop Trap 
Cabell 10/1/2002 4251254 400595 Mud River, Site #4, Behind Middle Scl Sternotherus odoratus 1 Male Adult Caught in Catfish trap 
Gilmer 7/16/2003 4307421 501358 
Little Kanawha River between Glenville 
and Grantsville Sternotherus odoratus 1 Male Adult Caught in Small Hoop Trap 
Jackson 8/6/2003 4303952 426879 Mill Creek (tributary of Ohio River) Sternotherus odoratus 1 Unknown Adult Basking on Log 
Jackson 8/6/2003 4302056 428859 Mill Creek (tributary of Ohio River) Sternotherus odoratus 1 Male Adult Caught in Large Hoop Trap 
Jackson 8/7/2003 4301644 428465 Mill Creek (tributary of Ohio River) Sternotherus odoratus 1 Unknown Adult Swimming at surface of water 
Jackson 8/7/2003 4303399 426847 Mill Creek (tributary of Ohio River) Sternotherus odoratus 1 Male Adult Caught in Basking Trap 
Jackson 8/6/2003 4303460 426825 Mill Creek (Tributary of the Ohio River) Sternotherus odoratus 1 Unknown Adult Basking on Log 
Jefferson 6/14/2002 4349277 257889 Shenandoah River, Moulton Park Sternotherus odoratus 1 Male Adult Caught in Large Hoop Trap 
Jefferson 6/14/2002 4349277 257889 Shenandoah River, Moulton Park Sternotherus odoratus 1 Female Adult Caught in Box Trap 
Jefferson 6/14/2002 4349277 257889 Shenandoah River, Moulton Park Sternotherus odoratus 1 Female Adult Caught in Box Trap 
Jefferson 6/14/2002 4349277 257889 Shenandoah River, Moulton Park Sternotherus odoratus 1 Female Adult Caught in Large Hoop Trap 
Jefferson 6/14/2002 4349277 257889 Shenandoah River, Moulton Park Sternotherus odoratus 1 Female Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287647 397448 Crab Creek, off Route 2 Sternotherus odoratus 1 Female Adult Caught in Large Hoop Trap 
Mason 6/26/2003 4287414 397417 Crab Creek, off Route 2 Sternotherus odoratus 1 Female Adult 
Caught in Large Hoop Trap; 
injured right jaw 
Mason 8/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Sternotherus odoratus 1 Female Adult Caught in Large Hoop Trap 
Mason 8/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Sternotherus odoratus 1 Male Adult Caught in Large Hoop Net 
Mason 8/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Sternotherus odoratus 1 Female Adult Caught in Large Hoop Trap 
Mason 8/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Sternotherus odoratus 1 Male Adult Caught in Large Hoop Net 
Mason 8/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Sternotherus odoratus 1 Male Adult Caught in Large Hoop Net 
Mason 8/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Sternotherus odoratus 1 Male Adult Caught in Large Hoop Net 
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Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Sternotherus odoratus 1 Unknown Adult 
Escaped from Hoop trap while 
pulling up 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Sternotherus odoratus 1 Female Adult Caught in Large Hoop Trap 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Sternotherus odoratus 1 Male Adult Caught in Large Hoop Trap 
Summers 8/12/2003 4165417 521179 Lower Greenbrier River Sternotherus odoratus 1 Male Adult Caught in Fyke Net 
Summers 8/12/2003 4165417 521179 Lower Greenbrier River Sternotherus odoratus 1 Male Adult Caught in Fyke Net 
Wirt 7/18/2003 4313401 473730 
Little Kanawha River between Creston 
and Sanoma Sternotherus odoratus 1 Female Adult Caught in Large Hoop Net 
Calhoun 7/16/2003 4307886 491837 
On the banks of the Little Kanawha 
River Terrapene c. carolina 1 Female Adult Gravid 
Upshur 6/25/2003 4311247 566538 
Buckhannon River, WVWC Public 
Stream Access Site Terrapene c. carolina 1 Female Adult 
Trapped on steep shoreline at 
15:34 
Cabell 7/5/2003 4252772 378165 
On the Guyandotte River, near Special 
Metals Plant Trachemys s. elegans 1 Unknown Adult Basking along the bank 
Jackson 8/5/2003 4303384 427734 Mill Creek (Tributary of the Ohio River) Trachemys s. elegans 3 Unknown Adult 3 Basking on Log 
Mason 6/26/2003 4287363 397476 Crab Creek, off Route 2 Trachemys s. elegans 1 Female Adult Caught in Large Hoop Trap 
Mason 8/7/2003 4299250 401765 
Crooked Creek (Tributary of Little 
Kanawha River) Trachemys s. elegans 2 Unknown Adult Basking on Log 
Mason 7/30/2003 4310914 476242 
Crooked Creek (Tributary of the 
Kanawha River) Trachemys s. elegans 1 Unknown Adult 
Floating near surface of the 
water 
Mason 7/30/2003 4310914 476242 
Crooked Creek (Tributary of the 
Kanawha River) Trachemys s. elegans 1 Unknown Adult Basking on Log 
Mason 7/30/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Trachemys s. elegans 6 Unknown Adult 
6 Turtles basking on separate 
logs 
Mason 7/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Trachemys s. elegans 1 Unknown Juvenile Basking on Log 
Mason 7/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Trachemys s. elegans 2 Unknown Adult Basking on Log 
Mason 8/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Trachemys s. elegans 1 Male Adult Caught in Large Hoop Trap 
Mason 8/31/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Trachemys s. elegans 1 Female Adult Caught in Large Hoop Trap 
Mason 8/31/2002 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Trachemys s. elegans 1 Male Adult Caught in Large Hoop Trap 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Trachemys s. elegans 1 Female Adult Basking on Log 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Trachemys s. elegans 1 Unknown Adult Basking on Log 
Mason 8/1/2003 4299408 401705 
Crooked Creek (Tributary of the 
Kanawha River) Trachemys s. elegans 1 Unknown Juvenile Swimming in the water 
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Appendix C: Measurement ranges and means of all adult turtles captured in study 
 
Scientific name Sex n 
Mean 
Mass 
(g) 
Mass  
Range 
Mean 
CL 
(mm) 
CL 
Range 
Mean  
CW 
(mm) 
CW 
Range 
Mean  
PL (mm) 
PL 
Range 
Mean  
PW 
(mm) 
PW 
Range 
Apalone spinifera  Female 2 930 860-1000 235.5 214-257 195 181-209 169.5 150-189 134.5 118-151 
 spinifera Male 2 472.5 400-545 166 155-177 149.5 145-154 119.5 110-129 104 96-112 
Chelydra serpentina  Female 8 3212.5 1800-5400 234.8 95-187 199 156-246 172 135-205 160.4 131-199 
 serpentina Male 23 4130 1090-9400 265.2 206-362 220.3 171-309 186.2 141-252 181.5 142-225 
Chrysemys picta  Female 15 401.3 200-800 142.1 130-176 104.3 90-136 125.9 83-164 79.5 36-96 
 marginata Male 10 386 170-1050 150.8 110-347 113.6 80-305 130.5 103-249 88 51-227 
Chrysemys picta  Female 10 394 200-540 142.7 117-153 103.7 90-115 133.7 105-149 69.7 58-76 
 picta Male 5 276 200-340 129.4 120-137 94.6 83-106 121.6 112-129 62.2 52-71 
Sternotherus  Female 9 164.4 60-290 100.1 76.6-122 70.3 57-79.5 73.7 52-89 42.9 23-56 
 odoratus Male 13 193 155-280 106.3 95.7-123.4 71.1 65-77.1 73.5 53-86 53.5 34-77 
Trachemys scripta  Female 2 550 400-700 160.5 151-170 122.5 119-126 148 132-164 97 92-102 
 elegans Male 2 910 820-1000 195 186-204 150.5 142-159 177 170-184 1105 109-112 
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Appendix D: Measurement of all turtles caught (subset of Appendix B).  Measurements include mass (g), carapace length- CL (mm), carapace 
width- CW (mm), plastron length- PL (mm), and plastron width- PW (mm).   All spatial data was recorded in UTM, map datum NAD83, zone 17.   
 
County Date Scientific name Northing Easting Location Sex 
life 
stage 
Mass 
(g) 
CL 
(mm) 
CW 
(mm) 
PL 
(mm) 
PW  
(mm) 
Wirt 7/18/2003 Apalone s. spinifera 4313635 473817 Little Kanawha River between Creston and Sanoma Male Adult 400 154.9 145.1 110 96 
Wirt 7/18/2003 Apalone s. spinifera 4312810 472089 Little Kanawha River between Creston and Sanoma Female Adult 860 214 181 150 118 
Wirt 7/18/2003 Apalone s. spinifera 4313401 473730 Little Kanawha River between Creston and Sanoma Female Adult 1000 257 209 189 151 
Calhoun 7/16/2003 Apalone s. spinifera 4305290 496823 Little Kanawha River between Glenville and Grantsville Male Adult 545 177 154 129 112 
Upshur 6/26/2003 Chelydra s. serpentina 4314173 567278 Buckhannon River, WVWC Public Stream Access Site Female Adult 1800 1870 1560 1350 1310 
Upshur 6/26/2003 Chelydra s. serpentina 4312269 566362 Buckhannon River, WVWC Public Stream Access Site Male Adult 1950 2100 1780 1530 1420 
Upshur 6/26/2003 Chelydra s. serpentina 4311662 566663 Buckhannon River, WVWC Public Stream Access Site Male Adult 2000 2070 1710 1410 1450 
Upshur 6/26/2003 Chelydra s. serpentina 4314173 567278 Buckhannon River, WVWC Public Stream Access Site Male Adult 2100 2060 1780 1470 1490 
Upshur 6/26/2003 Chelydra s. serpentina 4313651 566824 Buckhannon River, WVWC Public Stream Access Site Female Adult 3100 2460 2110 1740 1600 
Upshur 6/26/2003 Chelydra s. serpentina 4314173 567278 Buckhannon River, WVWC Public Stream Access Site Male Adult 3100 2450 2130 1790 1710 
Upshur 6/26/2003 Chelydra s. serpentina 4311662 566663 Buckhannon River, WVWC Public Stream Access Site Male Adult 4000 2490 2270 1680 1900 
Upshur 6/26/2003 Chelydra s. serpentina 4313771 566923 Buckhannon River, WVWC Public Stream Access Site Male Adult 4000 2700 2200 1840 1940 
Upshur 6/26/2003 Chelydra s. serpentina 4313771 566923 Buckhannon River, WVWC Public Stream Access Site Male Adult 4600 2690 2130 1870 1780 
Upshur 6/26/2003 Chelydra s. serpentina 4314173 567278 Buckhannon River, WVWC Public Stream Access Site Female Adult 4600 2760 2370 2050 1990 
Upshur 6/26/2003 Chelydra s. serpentina 4313651 566824 Buckhannon River, WVWC Public Stream Access Site Male Adult 5400 3000 2400 1980 2190 
Upshur 6/26/2003 Chelydra s. serpentina 4313651 566824 Buckhannon River, WVWC Public Stream Access Site Male Adult 6200 3010 2550 2240 1990 
Upshur 6/26/2003 Chelydra s. serpentina 4313651 566824 Buckhannon River, WVWC Public Stream Access Site Male Adult 6400 3100 2320 2200 1980 
Upshur 6/26/2003 Chelydra s. serpentina 4312269 566362 Buckhannon River, WVWC Public Stream Access Site Male Adult 7000 2920 2460 2030 2020 
Mason 6/26/2003 Chelydra s. serpentina 4287647 397448 Crab Creek, off Route 2 Female Adult 300 230 215 190 165 
Mason 6/26/2003 Chelydra s. serpentina 4287363 397476 Crab Creek, off Route 2 Unknown Adult 1750 190 160 140 135 
Mason 6/27/2003 Chelydra s. serpentina 4287643 397475 Crab Creek, off Route 2 Female Adult 2200 210 160 150 140 
Mason 6/26/2003 Chelydra s. serpentina 4287647 397448 Crab Creek, off Route 2 Male Adult 2750 215 205 170 170 
Mason 6/26/2003 Chelydra s. serpentina 4287363 397476 Crab Creek, off Route 2 Unknown Adult 3000 235 200 172 160 
Mason 6/26/2003 Chelydra s. serpentina 4287647 397448 Crab Creek, off Route 2 Male Adult 3800 255 210 190 182 
Mason 6/26/2003 Chelydra s. serpentina 4287363 397476 Crab Creek, off Route 2 Unknown Adult 4000 250 220 190 190 
Mason 6/26/2003 Chelydra s. serpentina 4287647 397448 Crab Creek, off Route 2 Unknown Adult 4000 250 218 190 177 
Mason 6/26/2003 Chelydra s. serpentina 4287647 397448 Crab Creek, off Route 2 Unknown Adult 4900 285 230 200 200 
Cabell 7/18/2002 Chelydra s. serpentina 4271802 390976 Greenbottom WMA Unknown Adult 180 162 129 116 49 
Cabell 7/18/2002 Chelydra s. serpentina 4271802 390976 Greenbottom WMA Unknown Adult 580 264 244 198 87 
Calhoun 7/16/2003 Chelydra s. serpentina 4305511 498760 Little Kanawha River between Glenville and Grantsville Female Adult 540 282 246 201 187 
Cabell 4/25/2003 Chelydra s. serpentina 4254468 401710 Mud River, COE Site #7, Oxbow Female Adult 2200 218 175 154 145 
Cabell 5/31/2003 Chelydra s. serpentina 4254468 401710 Mud River, COE Site #7, Oxbow Male Adult 2400 220 195 159 155 
Cabell 5/31/2003 Chelydra s. serpentina 4254468 401710 Mud River, COE Site #7, Oxbow Male Adult 2400 215 177 159 146 
Cabell 5/17/2003 Chelydra s. serpentina 4254468 401710 Mud River, COE Site #7, Oxbow Male Adult 3200 228 197 155 153 
Cabell 5/17/2003 Chelydra s. serpentina 4254468 401710 Mud River, COE Site #7, Oxbow Female Adult 3400 229 193 167 156 
Cabell 5/31/2003 Chelydra s. serpentina 4254468 401710 Mud River, COE Site #7, Oxbow Male Adult 3400 244 204 181 173 
Cabell 4/25/2003 Chelydra s. serpentina 4254468 401710 Mud River, COE Site #7, Oxbow Male Adult 4000 278 216 173 192 
Cabell 5/31/2003 Chelydra s. serpentina 4254468 401710 Mud River, COE Site #7, Oxbow Male Adult 4200 270 219 189 180 
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Cabell 4/25/2003 Chelydra s. serpentina 4254468 401710 Mud River, COE Site #7, Oxbow Male Adult 5800 300 248 202 199 
Cabell 4/25/2003 Chelydra s. serpentina 4254468 401710 Mud River, COE Site #7, Oxbow Male Adult 5800 294 242 220 194 
Cabell 4/25/2003 Chelydra s. serpentina 4254468 401710 Mud River, COE Site #7, Oxbow Unknown Adult 7200 305 255 212 222 
Cabell 4/25/2003 Chelydra s. serpentina 4254468 401710 Mud River, COE Site #7, Oxbow Male Adult 9400 362 271 228 219 
Berkeley 6/11/2002 Chelydra s. serpentina 4360391 751407 R. Wm Isherwood Farm Unknown Subadult 3000 226 204 167 89 
Berkeley 6/11/2002 Chelydra s. serpentina 4360391 751407 R. Wm Isherwood Farm Unknown Subadult 4100 258 224 189 82 
Jefferson 6/14/2002 Chelydra s. serpentina 4349277 257889 Shenandoah River, Moulton Park Unknown Subadult 1590 169 144 130 50 
Jefferson 6/14/2002 Chelydra s. serpentina 4345505 256032 Shennandoah River; Shannondale Springs WMA Unknown Subadult 500 132 141 114 36 
Jefferson 6/14/2002 Chelydra s. serpentina 4345505 256032 Shennandoah River; Shannondale Springs WMA Unknown Subadult 680 140 124 109 53 
Jackson 8/6/2003 Chelydra s. serpentina 4313471 433526 Turkey Run Lake and Creek Male Adult 1090 360 309 252 225 
Mason 6/26/2003 Chrysemys p. marginata 4287363 397476 Crab Creek, off Route 2 Male Adult 200 111 84 103 70 
Mason 6/26/2003 Chrysemys p. marginata 4287647 397448 Crab Creek, off Route 2 Unknown Adult 200 122 940 112 73 
Mason 6/26/2003 Chrysemys p. marginata 4287437 397433 Crab Creek, off Route 2 Female Adult 200 131 90 125 77 
Mason 6/25/2003 Chrysemys p. marginata 4287437 397430 Crab Creek, off Route 2 Male Adult 250 130 90 115 78 
Mason 6/26/2003 Chrysemys p. marginata 4287437 397433 Crab Creek, off Route 2 Female Adult 250 130 94 130 85 
Mason 6/27/2003 Chrysemys p. marginata 4287647 397448 Crab Creek, off Route 2 Male Adult 250 123 89 113 89 
Mason 6/26/2003 Chrysemys p. marginata 4287363 397476 Crab Creek, off Route 2 Male Adult 300 110 80 108 70 
Mason 6/26/2003 Chrysemys p. marginata 4287363 397476 Crab Creek, off Route 2 Female Adult 300 130 93 115 80 
Mason 6/26/2003 Chrysemys p. marginata 4287647 397448 Crab Creek, off Route 2 Female Adult 300 139 985 130 83 
Mason 6/26/2003 Chrysemys p. marginata 4287647 397448 Crab Creek, off Route 2 Female Adult 350 130 102 123 83 
Mason 6/26/2003 Chrysemys p. marginata 4287437 397433 Crab Creek, off Route 2 Female Adult 350 138 99 129 88 
Mason 6/26/2003 Chrysemys p. marginata 4287363 397476 Crab Creek, off Route 2 Female Adult 400 145 108 131 85 
Mason 6/26/2003 Chrysemys p. marginata 4287363 397476 Crab Creek, off Route 2 Female Adult 400 135 92 130 85 
Mason 6/26/2003 Chrysemys p. marginata 4287437 397433 Crab Creek, off Route 2 Female Adult 400 142 98 128 85 
Mason 6/27/2003 Chrysemys p. marginata 4287643 397475 Crab Creek, off Route 2 Female Adult 450 150 100 137 82 
Mason 6/26/2003 Chrysemys p. marginata 4287363 397476 Crab Creek, off Route 2 Male Adult 500 128 95 112 73 
Mason 6/27/2003 Chrysemys p. marginata 4287647 397448 Crab Creek, off Route 2 Female Adult 500 150 108 140 91 
Mason 6/26/2003 Chrysemys p. marginata 4287437 397433 Crab Creek, off Route 2 Female Adult   100 77 95 65 
Mason 7/31/2003 Chrysemys p. marginata 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Female Adult 450 145.2 135.7 36 91 
Mason 8/31/2003 Chrysemys p. marginata 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Female Adult 450 140 112.6 130 87 
Mason 8/1/2003 Chrysemys p. marginata 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Male Adult 1050 347 305 249 227 
Cabell 7/18/2002 Chrysemys p. marginata 4271802 390976 Greenbottom WMA Male Adult 170 116 83 104 51 
Cabell 7/18/2002 Chrysemys p. marginata 4271802 390976 Greenbottom WMA Male Adult 320 148 99 127 67 
Cabell 7/18/2002 Chrysemys p. marginata 4271802 390976 Greenbottom WMA Male Adult 330 140 99.6 123 64 
Jackson 8/7/2003 Chrysemys p. marginata 4303648 426879 Mill Creek (tributary of Ohio River) Female Adult 420 149.5 109 86 50 
Cabell 5/31/2003 Chrysemys p. marginata 4254468 401710 Mud River, COE Site #7, Oxbow Female Adult 800 176 125 164 96 
Berkeley 6/10/2002 Chrysemys p. picta 4360435 731399 Bunker Hill Female Adult       133 67 
Berkeley 6/11/2002 Chrysemys p. picta 4360391 751407 R. Wm Isherwood Farm Female Adult 200 117 90 105 58 
Berkeley 6/11/2002 Chrysemys p. picta 4360391 751407 R. Wm Isherwood Farm Male Adult 240 121 83 112 52 
Berkeley 6/11/2002 Chrysemys p. picta 4360391 751407 R. Wm Isherwood Farm Male Adult 320 137 106 128 71 
Berkeley 6/11/2002 Chrysemys p. picta 4360391 751407 R. Wm Isherwood Farm Female Adult 320 134 98 126 63 
Berkeley 6/11/2002 Chrysemys p. picta 4360391 751407 R. Wm Isherwood Farm Male Adult 340 137 100 129 68 
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PW  
(mm) 
Berkeley 6/11/2002 Chrysemys p. picta 4360391 751407 R. Wm Isherwood Farm Female Adult 400 146 105 137 72 
Berkeley 6/11/2002 Chrysemys p. picta 4360391 751407 R. Wm Isherwood Farm Female Adult 400 146 106 136 73 
Berkeley 6/11/2002 Chrysemys p. picta 4360391 751407 R. Wm Isherwood Farm Female Adult 400 140 99 130 71 
Berkeley 6/11/2002 Chrysemys p. picta 4360391 751407 R. Wm Isherwood Farm Female Adult 420 150 105 143 76 
Berkeley 6/11/2002 Chrysemys p. picta 4360391 751407 R. Wm Isherwood Farm Female Adult 460 153 115 144 73 
Berkeley 6/11/2002 Chrysemys p. picta 4360391 751407 R. Wm Isherwood Farm Female Adult 480 152 109 140 72 
Berkeley 6/11/2002 Chrysemys p. picta 4360391 751407 R. Wm Isherwood Farm Female Adult 540 153 112 149 76 
Berkeley 6/11/2002 Chrysemys p. picta 4370128 750445 Ranier Pond (Doug & Cindy Ranier) Female Adult 320 135.6 98.2 127 63 
Jefferson 6/14/2002 Chrysemys p. picta 4349277 257889 Shenandoah River, Moulton Park Male Adult 200 120 89 120 56 
Jefferson 6/14/2002 Chrysemys p. picta 4349277 257889 Shenandoah River, Moulton Park Male Adult 280 132 95 119 64 
Mason 6/26/2003 Sternotherus odoratus 4287647 397448 Crab Creek, off Route 2 Female Adult 100 96 700 74 52 
Mason 6/26/2003 Sternotherus odoratus 4287414 397417 Crab Creek, off Route 2 Female Adult 150 108 70 72 52 
Mason 8/1/2003 Sternotherus odoratus 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Female Adult 140 95 65.6 70 48 
Mason 8/1/2003 Sternotherus odoratus 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Male Adult 164 106 70.4 78 55 
Mason 8/31/2003 Sternotherus odoratus 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Male Adult 170 109.2 71.4 78 50 
Mason 8/31/2003 Sternotherus odoratus 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Male Adult 178 95.7 69.4 77 54 
Mason 8/31/2003 Sternotherus odoratus 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Male Adult 188 101.4 73 77 58 
Mason 8/31/2003 Sternotherus odoratus 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Female Adult 190 101.8 74.3 80 53 
Mason 8/31/2003 Sternotherus odoratus 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Male Adult 200 103.8 70.5 72 53 
Mason 8/31/2003 Sternotherus odoratus 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Female Adult 220 110.5 76.5 80 56 
Wirt 7/18/2003 Sternotherus odoratus 4313401 473730 Little Kanawha River between Creston and Sanoma Female Adult 260 154.9 145.1 110 96 
Gilmer 7/16/2003 Sternotherus odoratus 4307421 501358 Little Kanawha River between Glenville and Grantsville Male Adult 280 123.4 77.1 86 57 
Summers 8/12/2003 Sternotherus odoratus 4165417 521179 Lower Greenbrier River Male Adult 155 96.8 67 64 50 
Summers 8/12/2003 Sternotherus odoratus 4165417 521179 Lower Greenbrier River Male Adult 156 103 65 67 51 
Jackson 8/6/2003 Sternotherus odoratus 4302056 428859 Mill Creek (tributary of Ohio River) Male Adult 51.4 122.1 85.5 92 52 
Jackson 8/7/2003 Sternotherus odoratus 4303399 426847 Mill Creek (tributary of Ohio River) Male Adult 190 108.5 72 53 77 
Cabell 10/1/2002 Sternotherus odoratus 4251254 400595 Mud River, COE Site #4, Behind Middle School Male Adult 198 103.6 68.7 78 52 
Jefferson 6/14/2002 Sternotherus odoratus 4349277 257889 Shenandoah River, Moulton Park Female Adult 60 76.6 57 52 23 
Jefferson 6/14/2002 Sternotherus odoratus 4349277 257889 Shenandoah River, Moulton Park Female Adult 90 77 60.8 59 28 
Jefferson 6/14/2002 Sternotherus odoratus 4349277 257889 Shenandoah River, Moulton Park Female Adult 240 114 79 87 38 
Jefferson 6/14/2002 Sternotherus odoratus 4349277 257889 Shenandoah River, Moulton Park Male Adult 260 121 76.2 79 34 
Jefferson 6/14/2002 Sternotherus odoratus 4349277 257889 Shenandoah River, Moulton Park Female Adult 290 122 79.5 89 36 
Mason 6/26/2003 Trachemys s. elegans 4287363 397476 Crab Creek, off Route 2 Female Adult 400 151 119 132 92 
Mason 8/31/2003 Trachemys s. elegans 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Female Adult 700 170 126 164 102 
Mason 8/31/2003 Trachemys s. elegans 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Male Adult 820 186 142 170 109 
Mason 8/31/2002 Trachemys s. elegans 4299408 401705 Crooked Creek (Tributary of the Kanawha River) Male Adult 1000 204 159 184 112 
 
 
 
 
 
 
Linh Diem Phu  
1 Thomas Road 
Glen Burnie, MD 21060 
Email: ldphu@yahoo.com      
 
 
EDUCATION  
      
2002-2004 Marshall University, Huntington, WV 
Masters of Science, Biology (expected May 2010) 
Thesis: Natural History and Distribution of Riverine Turtles in West Virginia 
      
1997-2001    University of Maryland, College Park 
Bachelor of Science, Environmental Science and Policy  
  Concentration: Wildlife Resources and Management 
  
      1992-1996  Rockville High School, Rockville, MD 
    High School Diploma & Certificate of Merit 
     
 
ADDITIONAL TRAINING 
 
      July 2009  Wetland Delineation (40hr coursework) 
    Environmental Concern’s Wetland Learning Center, St. Michael, MD 
 
      April 2009  ArcGIS Advanced GIS Workflow & Analysis (16hr coursework) 
    Towson University, Center for Geographic Information Sciences, Towson, MD 
       
       May 2006 Wildlands Firefigher Type 2 Training: S-130 Firefighter Training,  S-190, Introduction to 
Wildland Fire Behavior, & I-100 Introduction to Incident Command System. Gambrills, MD 
 
EMPLOYMENT 
 
 
11/2004-Present  Natural Resource Biologist IV, Maryland Department of Natural Resources 
Annapolis, MD 
   Supervisor: Jonathan McKnight 
- Coordinate the Maryland Landowner Incentive Program, a statewide cost share assistance 
program for private landowners to conserve habitat for species-at-risk in the state.  
- Created and developed the Maryland Landowner Incentive Program for the state 
- Develop partnerships, educational outreach opportunities, and cost share initiatives with private 
and public sector conservation groups. 
- Develop program target areas and habitat distribution maps with GIS tools 
- Conduct biological surveys on private lands to document and inventory rare, threatened, & 
endangered species.   
- Provide technical assistance to develop habitat conservation projects for species-at-risk 
- Write habitat management plans that include prescriptions such as grassland buffers, invasive 
species control, vegetation management, and reforestation.   
- Work with partners in NGOs, local, state, and federal government to develop effective 
conservation strategies and collaborations for RTE species including the Dwarf Wedge Mussel, 
Delmarva Fox Squirrel, and Bog Turtle.   
- Wrote the FY2005 and FY2006 LIP Grant Proposals; was awarded a total of $3.8 million in 
Federal funds for the state. 
- Wrote and designed program brochure, newsletters, mass mailings, and website content. 
- Supervise lower level Biologists and volunteers 
   
 
 
 
 
  
  
  
 
5/2004-10/2004  Natural Resource Biologist I, Maryland Department of Natural Resources 
Annapolis, MD 
  Supervisor: Scott Stranko 
- Conducted scientific sampling of fish, amphibian, reptiles and physical habitat as part of the 
Maryland Biological Stream Survey through the Monitoring & Non-Tidal Assessment Division. 
- Electroshocked fishes, and surveyed amphibians and reptiles by sight, sound, and live capture.   
- Measurement of water quality with the use of Hydrolab meters and Turbidimeters, and other 
multiparameter probes.  
- Conducted GIS watershed delineations & digitization, created site distribution maps, entered and 
maintained databases 
- Edited Maryland Herpetology Key. 
 
8/2002 –5/2004  Field Research Technician, Marshall University Research Corporation 
Huntington, WV 
  Supervisor: Dr. Thomas Pauley 
- Developed a report for a 7 year study of the effects of insecticides on salamanders (USDA-FS). 
- Led a study on the use of stream salamander as bioindicators of stream health in WV and 
development of report for the EPA, USGS and WV DEP. 
- Led a project to inventory the fauna on the Mud River in Milton, WV and authored the report 
“Amphibians, Reptiles and Birds of the Proposed Mud River Alteration Sites” for Army Corp of 
Engineers. 
 
8/2002 –5/2004  Graduate Research Assistant, Marshall University, Department of Biology 
Huntington, WV 
  Advisor:  Dr. Thomas Pauley 
- Conducted Masters thesis field research work on the natural history of riverine turtles in West 
Virginia that included a statewide turtle inventory using various small watercrafts, 
- Planned logistics of turtle surveys; determined suitable sites, organized field gear, planned travel 
arrangements and overnight camping accommodations 
- Led several field research teams on survey trips for the West Virginia Herpetology Atlas  
- Served as a Graduate Teaching Assistant for the course BSC506 (Herpetology)  
 
3/2002-8/2002  Contract Wildlife Biologist, Wildlife Conservation Society, Fire Island, NY 
         Supervisor: David K. Brotherton 
- Inventoried and recorded herpetofauna at Fire Island National Seashore, William Floyd Estate 
and Sagamore Hill to determine the status of species of management concern 
- Created site distribution maps, entered and maintained databases 
 
1/2002-3/2002  Research Associate, Ashton Biodiversity Research & Preservation Institute, Newberry, FL 
  Supervisor: Ray E. Ashton 
- Conducted independent research on the overwintering behavior of Chaco Tortoises (Geochelone 
chilensis) in a captive environment 
- General care and maintenance for a colony of exotic and endangered tortoises  
- Worked on a long term collaborative study between the University of Florida and the US Forest 
Service studying the effects of controlled burns on herpetofauna of the Ocala National Forest 
- Scientific literature review and annotation 
 
10/2001-12/2001 Naturalist, Elachee Nature Science Center, Gainesville, GA 
  Supervisor: Peter Gordon 
- Developed new environmental educational curriculum for grade school programs 
- Taught environmental education classes for ages K-12 (Lake & Stream Ecology, Ornithology, 
Herpetology, Phycology, and Botany)  
- Provided animal care to collection of amphibian and reptiles 
- Implemented an amphibian monitoring project on the 1,300 acre Chicopee Woods Preserve 
 
 
 
 
 
  
  
 
 
 
5/2001-9/2001  Sea Turtle Research Technician, Florida Department of Environmental Protection 
Palm Beach, FL 
  Supervisor: Patrick Rash 
- Conducted Sea Turtle Index Nesting Beach Surveys, evaluated hatchling success, conducted 
vegetation and escarpment surveys 
- Helped in the development of a research paper analyzing a 10 year turtle nesting project at 
MacArthur Beach State Park  
- Led park nature hikes and kayak tours, presented environmental education programs to school 
groups and assisted in the operation of the park 
 
6/2000-5/2001  Biological Research Technician, USGS Patuxent Wildlife Research Center, Laurel, MD 
  Supervisor: Linda Weir 
- Worked with the North American Amphibian Monitoring Program 
- Maintained correspondence with regional coordinators; wrote updates on status of state 
monitoring programs, developed new electronic filling system for program files 
- Developed instructional manual on survey route creation  
- Created survey maps for regional coordinators and volunteers 
- Developed and tested original website database, literature search and review 
- Assisted in the planning of regional conferences (logistics, registration, A/V, meeting minutes) 
 
7/2000-5/2001  Field Research Volunteer, USGS Patuxent Wildlife Research Center, Laurel, MD 
  Dr. Robin Jung 
- Worked with the Amphibian Research and Monitoring Initiative Project studying the spatial 
distribution and relative abundance of amphibians at the Patuxent Wildlfe Refuge 
 
1/2001-5/2001  Undergraduate Teaching Assistant, University of Maryland, College Park, MD 
  Dr. Lowell Adams 
- Served as a teaching assistant for the course NRMT 489b: Field Techniques in Wildlife 
Management, an upper level undergraduate and graduate level course 
- Developed and revised course packets for students, graded papers. 
- Assisted in classroom and field exercises including: small mammal trappings, tagging and 
radiotelemetry, deer immunocontraception, avian mist netting, and amphibian monitoring 
techniques 
 
8/1998-5/2000  Biological Laboratory Technician, National Institute of Health, Bethesda, MD 
  Dr. Christine Brennan 
- Worked at the National Institute for Neurological Disorders and Stroke and conducted 
independent research on catecholamine levels in relationship to neural development  
- Performed animal genotyping, DNA isolation, Polymerase Chain Reaction, agarose gel 
electrophoresis, animal perfusions and dissection, crytostat sectioning and 
immunohistochemistry 
- Maintained health, breeding, and surgery charts of animal specimens (mice and rats) 
- Prepared chemical solutions, ordered chemical stock and developed B/W 35mm film 
 
5/1998-7/1998  Undergraduate Research Assistant, University of Maryland, College Park, MD 
  Supervisor: Dr. Thomas Castonguay 
- Worked in the Nutrition Laboratory in the College of Agriculture 
- Studied the OBS gene and the effects of adrenalectomies on weight fluctuation in lab animals.   
- Performed adrenalectomies and protein analysis 
 
1/1998-7/1998  Undergraduate Research Assistant, University of Maryland, College Park, MD 
  Supervisor: Dr. Gerald Borgia,  
- Studied breeding behaviors of the Australian Bower Birds 
- Analyzed video tapes of courtship rituals between birds, scored behaviors and entered data 
 
 
 
 
 
 
 
 
 
RESEARCH GRANT & AWARDS  
 
- 2009 Izaak Walton League’s National Honor Roll Award for “Outstanding Contribution to 
Conservation” 
- US Fish and Wildlife Service, Landowner Incentive Program, FY ‘05 & ‘06 Grant Awards ($3.8 
million total) 
- West Virginia Department of Natural Resources, Wildlife Diversity Research Grant ($8,100) 
- Marshall University Summer Thesis Research Grant ($500) 
 
 
PROFESSIONAL SOCIETIES 
- The Society for Conservation Biology 
- Northeast Association of Fish and Wildlife Agencies 
- Northeast Partners in Amphibian and Reptile Conservation 
- The Society for the Study of Amphibians and Reptiles 
 
 
HIGHLIGHTS of PUBLICATIONS, REPORTS & PRESENTATIONS 
 
PHU, LINH. 2008. Technical Memoranda: Use of Prescribed Grazing to Restore Bog Turtle Wetlands in Maryland: First Year  
Results. Maryland Department of Natural Resources.   
 
PHU, LINH. 2008 “Managing Bog Turtle Wetlands on Private Lands” Presentation at the 64th Annual Northwest Association 
of Fish and Wildlife Agencies, Galloway, NJ April 2008 
  
PHU, LINH. 2007. “The Maryland Landowner Incentive Program: Partnerships to Restore Habitats for Species at Risk” 
Presentation at the 63rd Annual Northwest Association of Fish and Wildlife Agencies, Mystic, CT April 2007.   
  
PHU, LINH D. 2006. “Funding Habitat Conservation for Species at Risk in Maryland.” Northeastern Natural History 
Conference, Albany, NY July 2006.   
 
PHU, LINH D., THOMAS PAULEY. 2004.  Effectiveness of turtle trapping techniques in West Virginia. Southeastern 
Biology.  51(2): pp145. 
 
PHU, LINH D., MICHAEL S. OSBOURN, JEFF BAILEY, THOMAS K. PAULEY. 2004. The use of streamside 
salamanders as indicators of headwater stream health in West Virginia.  Southeastern Biology, 51(2): pp. 208-209.  
 
PAULEY, THOMAS K., MICHAEL S. OSBOURN, LINH D. PHU. 2003.  Streamside salamanders as indicators to stream 
health: A Final Report to the EPA & the USGS on a Two-Year Stream Salamander Study.  Report to the USGS, Patuxent 
Wildlife Research Center and the US EPA, Pittsburg, PA, February 2004.   
 
PHU, LINH D., ROBIN E. JUNG, SAM DROEGE, ANDREW MONGEON, AND THOMAS PAULEY. 2003. Effects of 
monthly, seasonal and annual weather patterns on Plethodon cinereus abundance.  Southeastern Biology. 50 (2): pp.129. 
 
OSBOURN, MICHEAL S., LINH D. PHU, JEFF BAILEY, THOMAS K. PAULEY. 2003. Streamside salamanders as 
indicators to health of headwater streams in West Virginia. .  Southeastern Biology. 50 (2): pp. 132.   
 
PAULEY, THOMAS K., MARK WATSON, LINH D. PHU, WILLIAM SUTTON. 2003.  Habitat Assessment for the 
Reptiles, Amphibians and Birds of the Lower Mud River. Report to the US Army Corp of Engineers, Huntington, WV: 
August 2003.   
 
PAULEY, THOMAS K., MICHAEL S. OSBOURN, LINH D. PHU. 2003.  Streamside salamanders as indicators to stream 
health: A first year report to the USGS on the Status of Stream Salamander Surveys.  Report to the USGS, Patuxent Wildlife 
Research Center: April 2003.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SKILLS 
           
- Wildlife Management Field Experience:  
•  Aquatic trapping and sampling • Small mammal trapping and marking, 
•  Radiotelemetry,   • Avian mist netting 
•  Drift fence construction  • Amphibian/bird call surveys 
•  Sea turtle indexing surveys  • Amphibian stream surveys 
•  Herptile coverboard Arrays  • Design and construction of Frog Logger devices   
 
- Fisheries Management Field Experience: 
•  Otter trawling    • Electrofishing 
 
- Environmental Quality Experience: 
       •  Habitat assessments  • Vegetation assessments and analysis  
       •  Water quality measurements • Environmental Site Assessments (Phase I &II) 
              •  Sampling Analysis Plans  • Wetland Delineation 
        •  Wildlands Firefighter Type II   
 
   
- Statistical software:  
•  SAS 9.2, SigmaPlot11, IBM SPSS Statistics 18 
 
- ArcGIS Software 
•  ArcMap 9.3,  ArcCatalog, , ArcToolbox, Spatial Analysis 
 
- ATV and Small Watercraft operations and maintenance 
- Fluent in Vietnamese and Chinese  
 
